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EXECUTIVE  SUMMARY 


This  report  presents  the  results  of  an  intrinsic  remediation  treatability  study  (TS) 
performed  by  Parsons  Engineering  Science,  Inc.  (Parsons  ES)  at  Pumphouse  75, 
MacDill  Air  Force  Base  (AFB,  the  Base),  Tampa,  Florida  to  evaluate  the  use  of 
intrinsic  remediation  (natural  attenuation)  with  long-term  monitoring  (LTM)  as  a 
remedial  option  for  dissolved  benzene,  toluene,  ethylbenzene,  and  xylenes  (BTEX) 
contamination  in  the  shallow  saturated  zone.  Soil  and  groundwater  contamination  is 
documented  for  the  site,  with  contamination  being  present  in  the  aqueous  (i.e., 
dissolved)  and  gaseous  phases  and  as  residual  light  nonaqueous-phase  liquid  (LNAPL) 
within  the  aquifer  matrix.  There  is  no  evidence  of  mobile  LNAPL  (free  product)  at 
this  site.  TTiis  study  focused  on  the  impact  of  dissolved  BTEX  on  the  shallow 
groundwater  system  at  and  downgradient  from  the  site.  Site  history  and  the  results  of 
soil,  groundwater,  and  surface  water  investigations  conducted  previously  also  are 
summarized  in  this  report. 

Comparison  of  BTEX,  electron  acceptor,  and  biodegradation  byproduct  isopleth 
maps  for  groundwater  at  Pumphouse  75  provides  strong  qualitative  evidence  of 
biodegradation  of  BTEX  compounds.  Geochemical  data  strongly  suggest  that 
biodegradation  of  fuel  hydrocarbons  is  occurring  at  the  site,  primarily  via  the  anaerobic 
processes  of  sulfate  reduction  and  methanogenesis. 

An  important  component  of  this  study  was  an  assessment  of  the  potential  for 
contamination  in  groundwater  to  migrate  from  the  source  area  to  potential  receptors  at 
concentrations  above  regulatory  levels  intended  to  be  protective  of  human  health  and 
the  environment.  The  Bioplume  II  model  was  used  to  estimate  the  rate  and  direction  of 
dissolved  BTEX  movement  through  the  shallow  saturated  zone  under  the  influence  of 
advection,  dispersion,  sorption,  and  biodegradation.  Input  parameters  for  the 
Bioplume  II  model  were  obtained  from  existing  site  characterization  data,  supplemented 
with  data  collected  by  Parsons  ES.  Model  parameters  that  were  not  measured  at  the 
site  were  estimated  using  reasonable  literature  values. 

The  results  of  this  study  suggest  that  dissolved  BTEX  contamination  present  in 
groundwater  poses  no  significant  threat  to  human  health  or  the  environment  in  its 
present,  or  predicted  future,  concentrations  and  distribution.  However,  dissolved 
BTEX  concentrations  in  excess  of  state  groundwater  quality  guidelines  for  no  further 
action  may  persist  in  the  vicinity  of  the  site  for  approximately  14  years  (calendar  year 
2009)  without  the  implementation  of  an  engineered  remedial  action.  If  a  source 
removal  technology  such  as  in  situ  bioventing  is  implemented,  then  dissolved  BTEX 
concentrations  may  decrease  below  no-further-action  guidelines  after  8  years.  It  is  the 
Air  Force’s  opinion  that  intrinsic  remediation  with  LTM  and  institutional  controls 
achieves  the  best  combination  of  risk  reduction  and  cost  effectiveness,  and  recommends 
that  this  option  be  implemented  for  this  site.  However,  engineered  source  reduction  via 
a  combination  of  bioventing  and  biosparging  should  be  considered  as  a  contingency  in 
the  event  that  land  use  in  this  area  changes  to  commercial  or  residential,  or  if  measured 
BTEX  reductions  in  the  groundwater  arp  .substantially  slower  than  predicted  by  the 

Bioplume  model.  In  addition,  if  a  subst^tial  length  of  the  fuel  pipelines  is  expo^  in 
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the  near  future  to  detect  leakage  and  repair  damage,  then  consideration  should  be  given 
to  installing  a  bioventing/biosparging  system  in  the  resulting  excavation. 

To  verify  the  Bioplume  II  model  predictions,  the  Air  Force  recommends  using  1 1 
LTM  wells  and  up  to  four  point-of-compliance  (POC)  monitoring  wells  to  monitor  the 
long-term  migration  and  degradation  of  the  dissolved  BTEX  plume.  Regular  sampling 
and  analysis  of  groundwater  from  these  wells  will  allow  the  effectiveness  of  intrinsic 
remediation  to  be  monitored,  and  should  allow  sufficient  time  to  implement  additional 
engineering  controls  to  contain  the  plume  if  BTEX  compounds  are  detected  in  the  POC 
wells  at  levels  of  concern.  Contaminant  fate  and  transport  model  results  indicate  that 
sampling  should  continue  on  an  annual  basis  for  approximately  18  years.  Along  with 
other  analyses  used  to  verify  the  effectiveness  of  intrinsic  remediation,  the  groundwater 
samples  should  be  analyzed  for  BTEX  compounds  by  US  Environmental  Protection 
Agency  Method  SW8020.  If  BTEX  concentrations  in  groundwater  from  the  POC  wells 
exceed  the  Florida  Department  of  Environmental  Protection  guidelines  of  50 
micrograms  per  liter  for  benzene  and  total  BTEX,  additional  corrective  l  Mons  may  be 
required  to  remediate  groundwater  at  the  site. 
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SECTION  1 


INTRODUCTION 


This  report  was  prepared  by  Parsons  Engineering  Science,  Inc.  (Parsons  ES)  and 
presents  the  results  of  a  treatability  study  (TS)  conducted  to  evaluate  the  use  of  intrinsic 
remediation  for  remediation  of  fuel-hydrocarbon-contaminated  groundwater  at 
Pumphouse  75  at  MacDill  Air  Force  Base  (AFB,  the  Base),  Tampa,  Florida. 
Pumphouse  75  is  a  portion  of  Site  57,  which  includes  the  north  and  south  apron 
taxiways  and  associated  pumphouses,  fueling  pits,  and  defueling  pits.  Previous 
investigations  determined  that  fuel  hydrocarbons  had  been  released  into  the  soil  and 
shallow  groundwater  at  the  site. 

The  main  emphasis  of  the  work  described  herein  was  to  evaluate  if  naturally 
occurring  attenuation  mechanisms  would  be  sufficient  to  reduce  dissolved  fuel-related 
compounds  in  groundwater  to  levels  that  meet  state-specified  groundwater  protection 
standards.  This  study  is  not  intended  to  be  a  contamination  assessment  report  or  a 
remedial  action  plan;  rather,  it  is  provided  for  the  use  of  the  Base  and  its  prime 
environmental  contractor(s)  as  information  to  be  used  for  future  decision  making 
regarding  this  site. 

1.1  SCOPE  AND  OBJECTIVES 

Parsons  ES  was  retained  by  the  United  States  Air  Force  Center  for  Environmental 
Excellence  (AFCEE)  to  conduct  site  characterization  and  groundwater  modeling  to 
evaluate  if  intrinsic  remediation  with  long-term  monitoring  would  be  a  scientifically 
defensible  remedial  option  for  contaminated  groundwater  at  Pumphouse  75. 

As  used  throughout  this  refwrt,  the  term  "intrinsic  remediation”  refers  to  a 
management  strategy  that  relies  on  natural  attenuation  mechanisms  to  control  exposure 
of  potential  receptors  to  concentrations  of  contaminants  in  the  subsurface  that  exceed 
regulatory  levels  intended  to  be  protective  of  human  health  and  the  environment. 
"Natural  attenuation”  refers  to  the  actual  processes  (e.g.,  sorption,  dispersion,  and 
biodegradation)  that  facilitate  intrinsic  remediation. 

The  intent  of  the  intrinsic  remediation  demonstration  program  sponsored  by  AFCEE 
is  to  develop  a  systematic  process  for  scientifically  investigating  and  documenting 
naturally  occurring  subsurface  attenuation  processes  that  can  be  factored  into  overall 
site  remediation  plans.  The  objective  of  the  program  and  this  specific  MacDill  AFB 
study  is  to  provide  substantive  evidence  of  intrinsic  remediation  of  dissolved  fuel 
hydrocarbons  in  groundwater  so  that  this  information  can  be  used  by  the  Base  and  its 
prime  environmental  contractor(s)  to  develop  an  effective  groundwater  remediation 
strategy.  As  a  result,  these  studies  are  not  necessarily  intended  to  fulfill  specific 
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federal  or  state  requirements  regarding  site  assessments,  remedial  action  plans,  or  other 
such  mandated  investigations  and  reports.  A  secondary  goal  of  this  multi-site  initiative 
is  to  provide  a  database  from  multiple  sites  that  demonstrates  that  natural  processes  of 
contaminant  degradation  often  can  reduce  contaminant  concentrations  in  groundwater  to 
below  acceptable  cleanup  standards  before  potential  receptor  exposure  pathways  are 
completed. 

The  scope  of  work  for  this  project  involved  the  following  tasks; 

•  Reviewing  existing  hydrogeologic  and  soil  and  groundwater  quality  data  for  the 
site; 

•  Conducting  supplemental  site  characterization  activities  to  determine  the  nature 
and  extent  of  soil  and  groundwater  contamination  and  to  collect  geochemical  data 
in  support  of  intrinsic  remediation; 

•  Developing  a  conceptual  hydrogeologic  model  of  the  shallow  saturated  zone, 
including  the  current  distribution  of  contaminants; 

•  Determining  if  naturally  occurring  processes  of  contaminant  attenuation  and 
destruction  are  occurring  in  groundwater  at  the  site; 

•  Simulating  the  fate  and  transport  of  fuel  hydrocarbons  [benzene,  toluene, 
ethylbenzene,  and  xylenes  (BTEX)]  in  groundwater  under  the  influence  of 
advection,  dispersion,  adsorption,  and  biodegradation  using  the  Bioplume  II 
model; 

•  Evaluating  a  range  of  model  input  parameters  to  determine  the  sensitivity  of  the 
model  to  those  parameters  and  to  consider  several  contaminant  fate  and  transport 
scenarios; 

•  Determining  if  naturally  occulting  processes  are  sufficient  to  minimize  BTEX 
plume  expansion  so  that  groundwater  quality  standards  can  be  met  at  a 
downgradient  point  of  compliance  (POC); 

•  Developing  remedial  action  objectives  (RAOs)  and  reviewing  available  remedial 
technologies; 

•  Using  the  results  of  modeling  to  recommend  the  most  appropriate  remedial  option 
based  on  specific  effectiveness,  implementability,  and  cost  criteria;  and 

•  Providing  a  long-term  monitoring  (LTM)  plan  that  includes  LTM  and  POC  well 
locations  and  a  sampling  and  analysis  plan. 

Much  of  the  hydrogeologic  and  groundwater  chemical  data  necessary  to  evaluate  the 
various  remedial  options  were  available  from  previous  investigations  conducted  at  this 
site  or  at  other  sites  with  similar  characteristics,  or  in  the  technical  literature.  The  field 
work  conducted  under  this  program  was  oriented  toward  the  collection  of 
supplementary  hydrogeologic  and  chemical  data  necessary  to  document  and  model  the 
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effectiveness  of  intrinsic  remediation  with  long-term  monitoring  for  fuel-hydrocarbon- 
contaminated  groundwater.  Site  characterization  activities  in  support  of  intrinsic 
remediation,  performed  in  March  and  April  1995,  included  use  of  the  Geoprobe* 
system  for  soil  sample  collection  and  monitoring  point  installation;  aquifer  testing;  and 
sampling  and  analysis  of  groundwater  from  newly  installed  monitoring  points  and 
existing  monitoring  wells. 

Site-specific  data  were  used  to  develop  a  contaminant  fate  and  transport  model  for 
the  site  using  the  groundwater  flow  and  solute  transport  model  Bioplume  II,  and  to 
conduct  a  preliminary  exposure  pathways  analysis.  The  Bioplume  II  model  was  used  to 
simulate  the  movement  of  dissolved  BTEX  in  the  shallow  saturated  zone  under  the 
influence  of  advection,  dispersion,  sorption,  and  biodegradation.  Model  results  were 
used  to  help  assess  the  potential  for  completion  of  exposure  pathways  involving 
groundwater  and  to  identify  whether  intrinsic  remediation  with  LTM  is  an  appropriate 
and  defensible  remedial  option  for  contaminated  groundwater. 

This  report  contains  nine  sections,  including  this  introduction,  and  six  appendices. 
Section  2  summarizes  site  characterization  activities.  Section  3  summarizes  the 
physical  characteristics  of  the  study  area.  Section  4  describes  the  nature  and  extent  of 
soil  and  groundwater  contamination  and  the  geochemistry  of  soil  and  groundwater  at 
the  site.  Section  5  describes  the  Bioplume  II  model  and  design  of  the  conceptual  model 
for  the  site,  lists  model  assumptions  and  input  parameters,  and  describes  sensitivity 
analyses,  model  output,  and  the  results  of  the  Bioplume  II  modeling.  Section  6 
presents  a  limited  comparative  analysis  of  remedial  alternatives.  Section  7  presents  the 
LTM  plan  for  the  site.  Section  8  presents  the  conclusions  of  this  work  and  provides 
recommendations  for  further  work  at  the  site.  Section  9  lists  the  references  used  to 
develop  this  document.  Appendix  A  contains  pertinent  figures  and  tables  containing 
data  collected  during  the  previous  site  investigation  [Black  &  Veatch  Waste  Science, 
Inc.  (BVWS),  1995].  Appendix  B  contains  Geoprobe*  borehole  logs,  monitoring  point 
installation,  development  and  sampling  records,  slug  test  results,  and  survey  data. 
Appendix  C  presents  soil  and  groundwater  analytical  results.  Appendix  D  contains 
calculations  and  model  input  parameters,  and  Appendix  E  contains  Bioplume  II  model 
input  and  output  in  American  Standard  Code  for  Information  Exchange  (ASCII)  format 
on  a  diskette.  Appendix  F  contains  remedial  alternative  design  and  cost  calculations. 

1.2  FACILITY  AND  SITE  BACKGROUND 

The  Base,  located  on  the  southernmost  tip  of  the  Interbay  Peninsula,  covers  nearly 
7,(X)0  acres  in  Hillsborough  County,  Florida,  immediately  south  of  the  city  of  Tampa 
(Figure  1.1).  The  Base,  which  was  established  in  the  early  1950s,  is  bordered  on  the 
north  by  Tampa,  on  the  east  by  Hillsborough  Bay,  and  on  the  south  and  west  by  Tampa 
Bay.  Pumphouse  75  is  located  in  the  northeastern  section  of  the  Base  adjacent  to 
Taxiway  N  (Figure  1.2).  Contamination  at  Pumphouse  75  originated  as  fuel  released 
from  underground  storage  tanks  (USTs)  and/or  underground  fuel  pipelines  beneath  and 
adjacent  to  the  pumphouse  (Figure  1.3). 
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At  Pumphouse  75,  twenty  50,0(X)-gallon  USTs  are  used  to  store  jet  fuel  for  refueling 
aircraft  along  the  north  apron  of  the  flightline  (Figure  1.3).  In  the  early  1980s, 
aviation  gasoline  (AVGAS)  and  JP-4  fuel  were  stored  in  the  tanks.  No  leaks  or  major 
spills  from  these  tanks  have  been  reported.  However,  minor  leakage  from  fuel  lines 
and  buried  tanks  has  been  suspected  [Engineering  Science  &  Technology,  Inc.  (EA), 
1991].  In  the  past,  it  was  standard  practice  to  collect  1  quart  of  fuel  from  each  UST  on 
a  daily  basis  and  visually  inspect  it  for  water  content.  Afterward,  the  fuel  was  poured 
directly  onto  the  ground  (Radian,  1991).  Currently,  JP-8  is  used  and  stored  at 
Pumphouse  75  and  associate  fuel  pits  (BVWS,  1995).  The  twenty  USTs  are  presumed 
to  lie  perpendicular  to  the  pumphouse,  as  shown  in  Figure  1.3,  and  are  considered  a 
potential  source  of  petroleum  contamination.  However,  the  tanks  have  reportedly 
recently  passed  tightness  tests,  suggesting  that  the  adjacent  fuel  supply  pipelines  are  the 
primary  contamination  source.  Testing  of  the  adjacent  fuel  supply  pipelines  is 
currently  scheduled  for  early  1996. 

Two  6-inch-diameter  jet  fuel  pipelines  are  located  west  and  southwest  of  the 
pumphouse  building.  Previous  contaminant  assessments  have  identified  the  pipelines  as 
sources  of  environmental  contamination.  As  described  in  Section  4  of  this  report, 
groundwater  quality  data  indicate  that  the  pipelines  are  the  primary  source  of  dissolved 
BTEX  contamination  in  the  groundwater  at  this  site. 

BVWS  (1995)  performed  two  field  investigations  at  Pumphouse  75  from  September 
1993  through  November  1994.  During  the  initial  investigation  conducted  in  1993  and 
early  1994,  five  monitoring  wells  were  installed  to  characterize  the  groundw.rter 
beneath  the  site.  In  addition,  10  Hydrocone®,  2  piezocone,  and  237  organic  vapor 
analyzer  (OVA)  soil  headspace  samples  were  obtained.  The  headspace  samples  were 
obtained  to  delineate  the  areal  and  vertical  extent  of  soil  contamination  at  the 
pumphouse.  The  10  Hydrocone*  groundwater  samples  were  collected  at  Pumphouse 
75  in  September  1993  to  delineate  the  areal  and  vertical  extent  of  the  suspiected 
dissolved  contaminant  plume.  Samples  were  screened  for  fuel  components  (BTEX)  and 
volatile  halocarbons  using  a  portable  gas  chromatograph.  The  five  monitoring  wells 
(MD75-MW01  through  -MW05)  were  installed  on  November  4  and  5,  1993,  and 
sampled  during  January  1994.  After  completion  of  groundwater  sampling  activities, 
slug  tests  were  performed  in  the  wells  to  allow  estimation  of  the  hydraulic  conductivity 
of  the  screened  intervals.  During  the  installation  of  monitoring  wells,  soil  samples 
were  collected  from  each  borehole  for  geotechnical  classification  and  chemical  analysis. 
Three  sediment  samples  were  also  collected  in  the  shallow  drainage  swale  on  the 
southeast  side  of  the  pumphouse  (Figure  1.3). 

Analytical  results  from  the  initicd  investigation  indicated  data  gaps.  These  gaps  were 
addressed  during  a  second  field  investigation  effort  occurring  from  June  to  November 
1994.  Twenty-four  additional  groundwater  samples  were  collected  via  Hydrocone® 
during  June,  August,  and  September  1994.  In  July  and  October  1994,  BVWS  installed 
an  additional  11  monitoring  wells  (MD75-MW06  through  -MW16)  and  collected 
groundwater  samples  in  an  attempt  to  more  accurately  delineate  groundwater 
contamination  in  the  surficial  aquifer.  Following  their  installation,  slug  tests  were 
performed  in  the  additional  1 1  monitoring  wells  to  further  delineate  lateral  and  vertical 
variations  in  hydraulic  conductivity  within  the  surficial  aquifer.  Soil  samples  for  OVA 
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headspace  screening  also  were  collected  from  33  hand-augered  soil  boreholes  and  from 
the  1 1  monitoring  well  boreholes. 

The  results  of  the  BVWS  (1995)  investigations  at  Pumphouse  75  are  summarized  in 
the  Draft  Contamination  Assessment  Report.  Selected  tables  and  figures  from  this 
report  are  contained  in  Appendix  A  of  this  document.  Soil  and  groundwater  beneath 
Pumphouse  75  were  determined  to  be  contaminated  with  fuel-related  constituents  in  the 
vicinity  of  the  USTs  and  the  jet  fuel  pipelines.  The  maximum  total  BTEX 
concentrations  detected  in  soil  and  groundwater  were  90,1()0JH  micrograms  per 
kilogram  (pg/kg)  and  1,071  micrograms  per  liter  (pg/L),  respectively  (Appendix  A). 
The  qualifier  “JH”  indicates  that  the  estimated  result  may  be  biased  high  based  on  high 
surrogate  recovery.  Relatively  low  levels  of  volatile  aromatic  hydrocarbons  were  also 
detected  in  sediment  samples  collected  in  the  shallow  drainage  swale  (Appendix  A). 
The  site-specific  data  presented  in  Sections  3,  4,  and  5  are  based  on  a  review  of  the 
BVWS  (1995)  document  and  on  data  collected  by  Parsons  ES  under  this  program. 
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SECTION! 

SITE  CHARACTERIZATION  ACTIVITIES 


This  section  presents  the  methods  used  by  Parsons  ES  personnel  to  collect  site- 
specific  data  at  Pumphouse  7S,  MacDill  AFB,  Florida.  To  meet  the  requirements  of 
the  intrinsic  remediation  demonstration,  additional  data  were  required  to  evaluate  near¬ 
surface  geology  and  geochemistry,  aquifer  properties,  and  the  extent  of  soil  and 
groundwater  contamination.  Site  characterization  activities  involved  using  the 
Geoprobe*  system  for  soil  sampling  and  groundwater  monitoring  point  placement. 
Groundwater  sampling  was  accomplished  during  this  investigation  using  toth  newly 
installed  monitoring  points  and  pre-existing  monitoring  wells.  The  term  “monitoring 
point”  is  used  in  this  report  to  distinguish  these  groundwater  monitoring  stations  from 
conventionally-construed  monitoring  wells.  One  aquifer  slug  test  was  conducted  at  a 
previously  installed  well  (MD75-MW13). 

The  physical  and  chemical  data  listed  below  were  collected  during  the  field  work 
phase  of  the  TS: 

•  Depth  from  measurement  datum  to  the  water  table  in  monitoring  wells  and 
monitoring  points; 

•  Stratigraphy  of  subsurface  media; 

•  Hydraulic  conductivity  as  determined  from  slug  test  data  (slug  tests  measure  the 
rate  of  change  of  groundwater  elevation  in  a  well  in  response  to  the  rapid  change 
in  water  level  induced  by  the  introduction  or  removal  of  a  slug); 

•  Groundwater  geochemical  data  [pH,  temperature,  electrical  conductivity,  total 
alkalinity,  reduction/oxidation  (redox)  potential,  dissolved  oxygen  (DO), 
chloride,  nitrate,  nitrite,  ammonia,  ferrous  and  total  iron,  sulfate,  sulfide, 
manganese,  ammonia,  carbon  dioxide,  total  organic  caihon  (TOC),  and 
methane]; 

•  Concentrations  of  chlorinated  and  aromatic  volatile  organic  compounds  (VOCs), 
total  volatile  (gasoline-range)  petroleum  hydrocarbons  (TVH),  total  extractable 
(diesel-range)  petroleum  hydrocarbons  (TEH),  and  ethylene  in  groundwater;  and 

•  Concentrations  of  aromatic  VOCs,  TVH,  TEH,  and  TOC  in  soil. 

The  following  sections  describe  the  procedures  that  were  followed  when  collecting 
site-specific  data.  Additional  details  regarding  investigative  activities  are  presented  in 
the  draft  work  plan  (Parsons  ES,  1995a). 
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2.1  DRILLING,  SOIL  SAMPLING,  AND  MONITORING  POINT 
INSTALLATION 

Geoprobe*-related  field  work  occurred  between  March  11  and  April  2,  1995,  and 
consist^  of  drilling,  soil  sampling,  and  groundwater  monitoring  point  installation  for 
monitoring  points  75MP-1S  through  75MP-9D.  These  activities  were  performed 
according  to  the  procedures  described  in  the  work  plan  (Parsons  ES,  1995a)  and  in  the 
following  sections. 

The  Geoprobe*  system  is  a  hydraulically  powered  percussion/probing  machine  used 
to  advance  sampling  tools  through  unconsolidated  soils.  This  system  provides  for  the 
rapid  collection  of  soil,  soil  gas,  and  groundwater  samples  at  shallow  depths  while 
minimizing  the  generation  of  investigation-derived  waste  materials.  Figure  2.1  is  a 
diagram  of  the  Geoprobe*  system. 

2.1.1  Groundwater  Monitoring  Point  Locations  and  Completion  Intervals 

Tliirteen  new  groundwater  monitoring  points  were  installed  at  nine  locations  to  assist 
in  the  characterization  of  the  contaminant  distribution  and  the  shallow  groundwater 
flow  system  at  Site  57.  These  points  are  identified  as  75MP-1D,  75MP-1S,  75MP-2S, 
75MP-3D,  75MP-4S,  75MP-5D,  75MP-6D,  75MP-7D,  75MP-7S,  75MP-8D,  75MP- 
8S,  75MP-9S,  and  75MP-9D.  The  new  monitoring  points  were  installed  in  the 
locations  shown  on  Figure  2.2,  and  Table  2.1  presents  completion  details.  Nested 
points  (e.g.,  75MP-1S  and  75MP-1D)  were  installed  adjacent  to  each  other,  with  one 
point  (designated  by  the  suffix  "S")  screened  across  the  water  table,  and  the  other  point 
(designated  by  the  suffix  "D")  screened  approximately  10  feet  below  the  bottom  of  the 
shallow  point.  The  monitoring  point  locations  were  selected  to  provide  the 
hydrogeologic  and  chemical  data  necessary  for  successful  implementation  of  the 
Bioplume  II  model  and  to  support  the  intrinsic  remediation  demonstration. 

2.1.2  Groundwater  Monitoring  Point  Drilling  and  Soil  Sampling  Procedures 

2. 1.2.1  Pre-Drilling  Activities 

All  subsurface  utility  lines  or  other  man-made  subsurface  features  were  located,  and 
proposed  monitoring  point  and  soil  borehole  locations  were  cleared  and  approved  by 
the  Base  prior  to  any  drilling  activities.  Water  used  in  drilling,  equipment  cleaning,  or 
grouting  was  obtained  from  an  onsite  potable  water  supply. 

2. 1.2.2  Equipment  Decontamination  Procedures 

Prior  to  drilling  at  the  site  and  between  each  drilling  location,  all  probe  rods,  tips, 
sleeves,  pushrods,  samplers,  tools,  and  other  downhole  equipment  were  decontaminated 
using  an  Alconox*  detergent  and  potable  water  solution  followed  by  a  high-pressure 
potable  water  wash.  All  equipment  also  underwent  an  additional  rinse  with  isopropyl 
alcohol  followed  by  a  final  rinse  with  deionized  water. 

During  drilling  operations,  the  Geoprobe*,  probe  rods,  and  any  downhole  drilling 
and/or  sampling  equipment  were  decontaminated  at  a  site  decontamination  area.  Water 
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TABLE  2.1 

MONITORING  WELL/POINT  COMPLETION  DATA 
PUMPHOUSE  75 
INTRINSIC  REMEDIATION  TS 
\UCDILL  AIR  FORCE  BASE,  FLORIDA 


Well/Borehoie 

Identification 

Installation 

Date 

Northing 

Easting 

Well 

Diameter 

(Inches) 

Borehole 

Diameter 

(Inches) 

Total 

Depth 
(ft  bgs)*' 

Sandpack 

Interval 

(ft  bgs) 

Screened 

Interval 

(ft  bgs) 

Elevation 

toe 

(ft  msl)'" 

Elevation 

Ground 

(ft  msl) 

75MP-1S 

3/11/95 

1279726  759 

494551  022 

1  0 

20 

70 

0  5-2  0 

2  0-7  0 

9011 

9  165 

75MP-1D 

3/11/95 

1279726  759 

494551  022 

0  375 

1  0 

20  5 

NP" 

20  0-20  5 

NM* 

9  165 

75MP-2S 

3/13/95 

1279717  008 

494661  600 

1  0 

20 

70 

0  5-2  0 

2  0-7  0 

8218 

8  31 1 

75MP-3D 

3/14/95 

1279805  335 

494476  584 

0  375 

1  0 

175 

NP 

170-17  5 

8  875 

9  278 

75MP-4S 

3/I4/9S 

1279823  612 

494517  761 

1  0 

20 

70 

0  5-2  0 

2  0-7  0 

8  968 

9  095 

75MP-5D 

3/14/95 

1279938  459 

494648  986 

0  375 

1  0 

180 

NP 

17  5-180 

8  821 

9  085 

75MP-6D 

3/14/95 

1279830  993 

49470  434 

0  375 

1  0 

20  5 

NP 

20  0-20  5 

NM 

8  375 

75MP-7S 

3/15/95 

1279692  498 

494785  180 

0  5 

20 

70 

NP 

2  0-7  0 

9  501 

9  845 

75MP-7D 

3/15/95 

1279692  498 

494785  180 

0  375 

1  0 

20  0 

NP 

19  5-20  0 

NM 

9  845 

75MP-8S 

3/15/95 

1279614  809 

494764  260 

0  5 

20 

70 

NP 

2  0-7  0 

9  271 

9418 

75MP-8D 

3/15/95 

1279614  809 

494764  260 

0  375 

1  0 

26  0 

NP 

25  5-26  0 

NM 

9418 

75MP-9S 

3/15/95 

1279611  227 

494670  600 

05 

20 

70 

NP 

2  0-7  0 

9  355 

9  651 

75MP-9D 

3/15/95 

1279611  227 

494670  600 

0  375 

1  0 

20  0 

NP 

19  5-20  0 

NM 

9  651 

MD75-MW0I 

1 1/4/93 

1279943  109 

494645  138 

20 

80 

130 

1  75-13  00 

2  50-1 1  47 

8915 

9  085 

MD75-MW02 

1 1/5/94 

1279831  272 

494745  261 

20 

80 

14  0 

1  66- 1 4  00 

241-11  39 

8  208 

8  375 

MD75-MW03 

11/5/93 

1279689  006 

494612  555 

20 

80 

13  5 

1  75-13  50 

2  50-11  48 

9  298 

9421 

MD75-MW04 

11/4/93 

1279829  304 

494513  990 

20 

80 

13  5 

1  75-13  50 

2  50-1 1  48 

9  058 

9  095 

MD75-MW05 

1 1/5/93 

1280007  560 

494465  031 

20 

80 

13  5 

1  75-13  50 

2  50-1 1  48 

9  485 

9  62! 

MD75-MW06 

10/6/94 

1279914  497 

494490  557 

20 

80 

13  5 

1  25-13  5 

20-1098 

9  125 

9  181 

MD75-MW07 

7/21/94 

1279909  652 

494461  973 

20 

80 

135 

1  68-13  5 

2  43-11  40 

9  071 

9  305 

MD75-MW08 

7/20/94 

1279751  734 

494574  206 

20 

80 

135 

1  49-13  5 

2  43-11  40 

9  008 

9  308 

MD75-MW09 

10/7/94 

1279809  993 

494633  727 

20 

80 

13  5 

1  25-13  5 

2  0-10  98 

9  498 

9  478 

MD75-MWIO 

10/7/94 

1279758  453 

494646  775 

20 

80 

135 

1  25-13  5 

2  0-10  98 

8  921 

9  135 

MD75-MWI1 

10/9/94 

1279739  086 

494707  251 

20 

80 

135 

1  05-13  5 

1  80-10  77 

9  14) 

9211 

MD75-MWI2 

7/21/94 

1279722  227 

494658  319 

20 

80 

13  5 

1  68-13  5 

2  43-1  1  40 

8  208 

8  31 1 

MD75-MW13 

1 0/8/94 

1279658  577 

494720  363 

20 

80 

13  5 

1  25-13  5 

20-1098 

9  145 

9  295 

MD75-MWI4 

7/11/94 

1279821  199 

494513  126 

20 

80 

29  0 

18  94-29  0 

22  86-27  1 8 

9  068 

9  095 

MD75-MWI5 

1 0/6/94 

1279801  398 

494479  282 

20 

80 

13  5 

1  75-13  5 

2  5-11  49 

9081 

9  278 

MD75-MW16 

10/8/94 

1279711  077 

494655  922 

20 

80 

28  0 

17  75-28  0 

20  84-25  15 

8  341 

8  31  I 

7SSS-1 

3/13/95 

1279808  500 

494630  910 

NA* 

20 

26  0 

NA 

NA 

NA 

9  480 

75SS-2 

3/13/95 

1279756  058 

494871  836 

NA 

20 

120 

NA 

NA 

NA 

9  310 

75SS-3 

3/13/95 

1279844  712 

494687  836 

NA 

20 

80 

NA 

NA 

NA 

9  150 

75SS-4 

3/14/95 

1280029  260 

464442  166 

NA 

20 

24  0 

NA 

NA 

NA 

9610 

7SSS-6 

3/15/95 

1279661  826 

164727  737 

NA 

_L2_J 

28  0 

NA 

NA 

NA 

9  290 

a/  ft  bgs  =  feel  below  ground  surface 

b.  loc  =  lop  of  casing,  ft  ms!  =  feet  above  mean  sea  level 

c/  NP  =  no  sandpack 

d/  NM  =  nol  measured 

e/  NA  =  nol  applicable 

NOTF  All  moniiormg  wells  (with  “MW"  designation)  were  installed  by  Black  &  Vcatch  Waste  Science.  Inc  (19^5) 
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^  from  the  decontamination  operation  was  collected  in  55-gallon  drums  and  was 

%)  transported  to  an  on-Base  oil/ water  separator  for  disposal.  Precautions  were  taken  to 

minimize  any  impact  to  the  area  surrounding  the  decontamination  pad  that  might  result 

•  from  the  decontamination  operations.  All  decontamination  activities  were  conducted  in 
a  manner  so  that  the  excess  water  was  controlled  and  not  allowed  to  flow  into  any  open 
borehole. 

Fuel,  lubricants,  and  other  similar  substances  were  handled  in  a  manner  consistent 

•  with  accepted  safety  procedures  and  standard  operating  practices.  All  well  completion 
materials  were  factory-sealed  and  were  not  stor^  near  or  in  areas  that  could  be  affected 
by  these  substances. 

2. 1.2. 3  Borehole  Installation  and  Soil  Sampling 

•  Borehole  installation  was  accomplished  using  the  Geoprobe*  method.  In  addition  to 
the  13  boreholes  for  monitoring  point  installation.  Parsons  ES  installed  and  sampled 
soil  boreholes  75SS-1,  -2,  -3,  -4,  and  -6  (Figure  2.2).  In  some  instances,  the  presence 
of  loose,  saturated  sand  below  the  water  table  prevented  collection  of  soil  samples.  A 
final  borehole  diameter  of  2  inches  was  used  for  the  installation  of  shallow  points.  For 

^  the  deep  monitoring  points,  a  final  borehole  diameter  of  1  inch  was  used. 

Soil  samples  were  obtained  using  a  4-foot  by  1.5-inch-inside-diameter  GD)  ^ 
2-foot  by  1-1/16-inch-ID  sampling  device.  The  large  sampler  was  used  for  the  initial  4 
feet  of  soil.  The  smaller  sampler  was  then  advanced  for  the  remainder  of  the  borehole 
in  an  attempt  to  minimize  the  smearing  of  surface  contamination  into  deeper  portions  of 

^  f  the  borehole.  Where  possible,  samples  were  collected  continuously  over  the  full  depth 

of  the  soil  borehole. 

A  probe-drive  sampler  serves  as  both  the  driving  point  and  the  sample  collection 
device  and  is  attached  to  the  leading  end  of  the  probe  rods.  To  collect  a  soil  sample, 
the  sampler  was  pushed  or  driven  to  the  desired  sampling  depth,  and  the  stop  pin  was 

•  removed,  allowing  the  piston  and  drive  point  to  retract  as  the  sample  barrel  was  pushed 
into  undisturbed  soil.  The  soil  cores  were  retained  within  a  clear  acetate  liner  inside 
the  sampling  barrel.  The  probe  rods  were  then  retracted,  bringing  the  sampling  device 
to  the  surface.  The  soil  sample  was  then  extruded  from  the  liners  and  transferred  to 
analyte-appropriate  jars  supplied  by  the  analytical  laboratory.  In  addition,  a  portion  of 
the  soil  sample  was  plac^  in  an  unused,  sealable  plastic  bag  for  photoionization 

•  detector  (PID)  headspace  measurements  of  VOCs.  Soil  remaining  in  the  liner  was  used 
for  lithologic  and  stratigraphic  logging.  Bags  containing  soil  samples  collected  for  the 
headspace  screening  proc^ure  were  quickly  sealed  and  stored  for  15  minutes  at  the 
ambient  temperature.  Semiquantitative  measurements  were  made  by  puncturing  the  bag 
seal  with  the  PID  probe  and  reading  the  concentration  of  the  headspace  gases.  The  PID 

•  relates  the  concentration  of  total  VOCs  in  the  sample  to  an  isobutylene  calibration 
standard.  The  PID  also  was  used  to  monitor  for  VOCs  in  the  worker  breathing  zone. 

The  Parsons  ES  field  hydrogeologist  observed  drilling  and  well  installation  activities 
and  maintained  a  descriptive  log  of  subsurface  materials  recovered.  Final  geologic 
borehole  logs  are  present^  in  Appiendix  B.  These  logs  contain: 

• 

•  Sampled  interval  (top  and  bottom  depth); 
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•  Presence  or  absence  of  contamination  based  on  odor,  staining,  and/or  PID 
readings; 

•  Soil  description,  including  color,  major  textural  constituents,  minor  constituents, 
relative  moisture  content,  plasticity  of  fines,  cohesiveness,  grain  size,  structure  or 
stratification,  and  any  other  significant  observations;  and, 

•  Lithologic  contacts,  with  the  depth  of  lithologic  contacts  and/or  significant 
textural  changes  recorded  to  the  nearest  0. 1  foot. 

In  almost  all  cases,  one  soil  sample  from  the  vicinity  of  the  water  table  was 
submitted  for  laboratory  analysis.  In  addition,  a  deeper  sample  was  generally 
submitted  from  each  borehole  to  assess  the  vertical  extent  of  contamination. 

Analyte-appropriate  sample  containers  for  the  targeted  analytes  were  provided  by  the 
subcontracted  lal^ratory.  Evergreen  Analytical,  Inc.  of  Wheat  Ridge,  Colorado.  A 
sample  label  was  firmly  attached  to  the  container  side,  and  the  following  information 
was  legibly  and  indelibly  written  on  the  label: 

•  Sample  identification, 

•  Sample  depth, 

•  Sampling  date,  and 

•  Sample  collector's  initials. 

After  the  samples  were  sealed  and  labeled,  they  were  placed  in  a  cooler  with  ice  and 
held  for  overnight  transport  via  Federal  Express*  to  Evergreen  Analytical,  Inc.  A 
summary  of  the  chemical  analyses  performed  for  soil  and  groundwater  samples  is 
presented  in  Table  2.2.  Information  regarding  sample  containers,  preservatives,  and 
holding  times  is  presented  in  Table  4.2  of  the  project  Quality  Assurance  Project  Plan 
(QAPP)  (Parsons  ES,  1994).  Waste  soils  generated  during  drilling  and  sampling 
operations  were  spread  on  the  ground  surface  in  the  vicinity  of  the  site. 

2.1.3  Monitoring  Point  Installation 

Groundwater  monitoring  points  were  installed  in  13  boreholes  under  this  program. 
Detailed  monitoring  point  installation  procedures  are  described  in  the  following 
paragraphs.  Monitoring  point  completion  diagrams  are  included  in  Appendix  B. 

2. 1.3.1  Monitoring  Point  Materials  Decontamination 

Monitoring  point  completion  materials  were  inspected  by  the  field  hydrogeologist 
and  determined  to  be  clean  and  acceptable  prior  to  use.  All  monitoring  point 
completion  materials  were  factory  sealed  in  plastic  wrap.  Pre-packaged  casing,  sand, 
bentonite,  and  concrete  mix  were  used  in  point  construction,  and  the  bags  were 
inspected  for  possible  external  contamination  before  use.  Materials  that  could  not  be 
cleaned  to  the  satisfaction  of  the  field  hydrogeologist  were  not  used. 
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TABLE  2.2 

ANALYTICAL  PROTOCOL  FOR 
GROUNDWATER  AND  SOIL  SAMPLES 
PUMPHOUSE  75 
INTRINSIC  REMEDIATION  TS 
MACDILL  AIR  FORCE  BASE,  FLORIDA 


MATRIX/PARAMETER 

METHOD 

ANALYTICAL 

LABORATORY 

WATER 

Total  Iron 

Colorimetric,  HACH  Method  8008 

Field 

Ferrous  Iron  (Fe+2) 

Colorimetric,  HACH  Method  8146 

Field 

Ferric  Iron  (Fe-l-3) 

Difference  between  total  and  ferrous  iron 

Field 

Manganese 

Colorimetric,  HACH  Method  8034 

Field 

Sulfide 

Colorimetric,  HACH  Method  8131 

Field 

Sulfate 

Colorimetric,  HACH  Method  805 1 

Field 

Sulfate 

E300  or  SW9056 

Evergreen 

Nitrate 

Titrimetric,  HACH  Method  8039  and  8192 

Field 

Nitrate 

E300  or  SW9056 

Evergreen 

Nitrite 

Titrimetric,  HACH  Method  8040 

Field 

Nitrite 

E300  or  SW9056 

Evergreen 

Redox  Potential 

A2580B,  direct  reading  meter 

Field 

Oxygen 

Direct  reading  meter 

Field 

pH 

Direct  reading  meter 

Field 

Conductivity 

Direct  reading  meter 

Field 

Temperature 

Direct  reading  meter 

Field 

Alkalinity  (Carbonate  [C03-21 
and  Bicarbonate  [HC03-1]) 

Titrimetric,  HACH  Method  8221 

Field 

Carbon  Dioxide 

CHEMetrics  Method  4500 

Field 

Chloride 

HACH  Model  8P 

Field 

Chloride 

E300  or  SW9056 

Evergreen 

Ammonia-Diss.  Gas  in  Water 

CHEMetrics  Method  4500 

Field 

Alkalinity 

310.1 

Evergreen 

Methane 

RSKSOP175 

USEPA 

Ethene 

RSKSOP175 

USEPA 

Total  Organic  Carbon 

EPA  415.1 

Evergreen 

Aromatic  Hydrocarbons 
(Including  Trimethylbenzene 
and  Tetramethylbenzene) 

SW8020  (RSKSOP-133) 

Evergreen 

Total  Volatile  and  Extractable 
Hydrocarbons 

SW8015,  modified 

Evergreen 

Volatile  Organics 

GS/MS  method.  SW8240 

USEPA 

Free  Product 

GS/MSD  fuel  identification 

Evergreen 

SOIL/SEDIMENT 

Total  Organic  Carbon 

SW9060.  modified 

Evergreen 

Moisture 

EPA  160.3 

Evergreen 

Aromatic  Hydrocarbons 

SW8020 

Evergreen 

Total  Volatile  and  Extractable 
Hydrocarbons 

SW8015,  modified 

Evergreen 

a/  Evergreen  Analytical,  Inc.  of  Wheat  Ridge,  Colorado 

b/  National  Risk  Management  Research  Laboratory  of  Ada,  Oklahoma. 

c/  Subcontracted  by  Evergreen  to  Huffman  Laboratoi ies  of  Golden,  Colorado. 
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2. 1.3.2  Monitoring  Point  Casing  and  Screen 

Shallow  monitoring  points  were  constructed  of  Schedule  40  polyvinyl  chloride 
(PVC)  riser  pipe  and  screen  having  an  ID  of  0.5  or  1.0  inch.  All  casing  and  screen 
sections  were  flush-threaded;  glued  joints  were  not  used.  The  riser  pipe  at  each 
monitoring  point  was  fitted  with  a  PVC  top  cap,  and  a  threaded  PVC  bottom  cap  was 
placed  on  the  bottom  of  the  screen.  Monitoring  point  screens  were  5  feet  long  and 
factory-slotted  with  0.010-inch  openings.  Each  shallow  point  was  screened  so  that 
seasonal  fluctuations  of  the  water  table  could  be  measured  and  free-phase  product,  if 
present  on  the  groundwater  surface,  could  be  detected. 

Deep  monitoring  points  were  constructed  using  0.25-inch-ID,  Teflon*  or  Teflon*- 
lined  polyethylene  tubing  threaded  through  the  center  of  the  Geoprobe*  drive  rods  and 
attached  to  a  0.5-foot-long,  0.375-inch-diameter  stainless  steel,  double-woven  wire 
screen  with  a  0.037-inch  slot  size.  The  well  screen  was  threaded  into  a  dedicated 
stainless  steel  drive  point/implant  anchor  that  remained  in  place  after  the  drive  rods 
were  removed.  The  tubing  was  fitted  with  a  plastic  top  cap  to  prevent  the  entrance  of 
water  or  sediment. 

The  field  hydrogeologist  verified  and  recorded  the  borehole  depth,  the  lengths  of  all 
casing  sections  and  tubing,  and  the  depth  to  the  top  of  all  monitoring  point  completion 
materials  placed  in  the  annulus  between  the  casing/tubing  and  borehole  wall. 

2.1. 3.3  Sand  Filter  Pack 

An  attempt  was  made  to  place  a  graded  6-20  or  20-30  sand  filter  pack  around  the 
screened  interval  of  each  new  monitoring  point.  The  washed  and  bagged  sand  was 
distributed  by  Standard  Sand  and  Silica  Company.  However,  placement  of  the  filter 
pack  around  the  monitoring  point  screens  was  usually  compromised  by  the  collapse  of 
the  sand  borehole  walls  below  the  water  table.  Therefore,  most  of  the  monitoring 
points  are  at  least  partially  sand-packed  with  the  native  formation  materials.  However, 
due  to  the  sandy  nature  of  the  native  formation  materials,  monitoring  point 
development  and  purging  activities  were  accomplished  without  incident. 

2.1.3.4  Annular  Sealant 

A  filter  pack  seal  of  sodium  bentonite  pellets  was  placed  above  the  sand  pack 
(natural  or  introduced)  in  the  monitoring  points.  The  filter  pack  seal  was  generally 
placed  above  the  water  table  due  to  the  collapse  of  saturated  formation  sands  into  the 
borehole  following  removal  of  the  Geoprob^  rods,  and  was  hydrated  in  place  with 
potable  water.  The  thickness  of  the  seal  varied  depending  on  the  length  of  borehole 
remaining  open  following  removal  of  the  Geoprobe*  rods,  but  generally  ranged  from 
0.5  to  2  feet. 

2. 1.3.5  Flush-Mount  Protective  Cover 

Each  monitoring  point  was  completed  with  an  at-grade  protective  cover  with  a 
bolted  cap.  In  all  locations,  the  at-grade  covers  were  cemented  in  place  using  concrete. 
All  wells  were  completed  with  concrete  pads  that  slope  gently  away  from  the  protective 
casing  to  facilitate  runoff  during  precipitation  events.  The  space  inside  the  prot  'ctive 
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covers  (below  the  top  of  the  riser  pipe  or  tubing)  was  filled  with  native  sandy  soils  to 
allow  drainage  of  any  precipitation  that  might  collect  within  the  cover. 

2.1.4  Monitoring  Point  Development 

Prior  to  sampling,  newly  installed  monitoring  points  were  developed.  Typically, 
well  development  removes  sediment  from  inside  the  well  casing  and  flushes  fines, 
cuttings,  and  drilling  fluids  from  the  sand  pack  and  the  portion  of  the  formation 
adja^nt  to  the  well  screen.  Use  of  the  Geoprobe*  system  to  place  monitoring  points 
eliminates  cuttings  and  drilling  fluids.  As  a  result,  development  of  monitoring  points 
was  primarily  intended  to  minimize  the  amount  of  fine  sediment  that  might  accumulate 
in  the  casing. 

Monitoring  point  development  was  accomplished  using  a  peristaltic  pump  with 
dedicated  silicon  and  high-density  polyethylene  (HOPE)  tubing.  The  pump  tubing  was 
regularly  lowered  to  the  bottom  of  the  shallow  points  so  that  fines  were  agitated  and 
remov^  from  the  point  in  the  development  water.  Development  was  continued  until 
10  casing  volumes  of  water  were  removed,  and  the  pH,  temperature,  and  conductivity 
of  the  groundwater  had  stabilized.  All  well  development  waters  in  known  or  suspected 
areas  of  contamination  were  collected  in  55-gallon  steel  drums  and  transferred  to  the 
oil/water  separator  located  on  the  Base. 

2.2  GROUNDWATER  SAMPLING 

This  section  describes  the  procedures  used  for  collecting  groundwater  quality 
sample.  In  order  to  maintain  a  high  degree  of  quality  control  (QC)  during  this 
sampling  event,  the  procedures  described  in  the  site  work  plan  (Parsons  ES,  1995a)  and 
summarized  in  the  following  sections  were  followed. 

Groundwater  sampling  occurred  during  March  and  April  1995,  and  consisted  of 
collecting  groundwater  samples  from  new  monitoring  points  and  existing  monitoring 
wells.  In  addition  to  the  sampling  events  conducted  under  this  program,  BVWS  (1995) 
has  conducted  groundwater  sampling  at  the  site. 

2.2.1  Groundwater  Sampling  Locations 

Groundwater  samples  were  collected  from  pre-existing  wells  and  newly  installed 
monitoring  points  by  Parsons  ES  personnel.  Thirteen  new  monitoring  points,  including 
four  nested  pairs,  were  installed  at  the  nine  locations  shown  on  Figure  2.2.  After 
completion  of  installation  and  development  activities,  these  monitoring  points  were 
purged  and  sampled  using  a  peristaltic  pump  with  dedicated  HDPE  and  silicon  tubing. 
Sixteen  existing  monitoring  wells,  installed  by  BVWS  (1995),  also  were  sampled  under 
this  program.  Existing  wells  that  were  sampled  included  MD75-MW01  through 
MD75-MW16  (Figure  2.2). 

2.2.2  Preparation  and  Equipment  Cleaning 

All  ^uipment  used  for  sampling  was  assembled  and  properly  cleaned  and  calibrated 
(if  required)  prior  to  use  in  the  field.  All  portions  of  sampling  and  test  equipment  that 
contacted  the  sample  were  thoroughly  cleaned  before  use.  This  equipment  included  the 
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water  level  probe  and  cable,  equipment  for  measuring  onsite  groundwater  chemical 
parameters,  and  other  equipment  that  contacted  the  samples.  The  following  cleaning 
protocol  was  used: 

•  Cleaned  with  potable  water  and  phosphate-free  laboratory-grade  detergent; 

•  Rinsed  with  potable  water; 

•  Rinsed  with  isopropyl  alcohol; 

•  Rinsed  with  distilled  or  deionized  water;  and 

•  Air-dried  prior  to  use. 

Any  deviations  from  these  procedures  were  documented  in  the  field  scientist's  field 
notebook  and  on  the  groundwater  sampling  form. 

As  required,  field  analytical  equipment  was  calibrated  according  to  the 
manufacturers’  specifications  prior  to  field  use.  This  requirement  applied  to 
direct-reading  meters  used  for  onsite  chemical  measurements  of  DO,  pH,  redox 
potential,  electrical  conductivity,  and  temperature,  as  well  as  the  Hach*  meter  used  for 
other  on-site  geochemical  analyses. 

2.2.3  Groundwater  Sampling  Procedures 

Special  care  was  taken  to  prevent  contamination  of  the  groundwater  and  extracted 
samples  through  cross-contamination  from  improperly  cleaned  equipment.  Water  level 
probes  and  cable  used  to  determine  static  water  levels  and  total  monitoring  well/point 
depths  were  thoroughly  cleaned  before  and  after  field  use  and  between  uses  at  different 
sampling  locations  according  to  the  procedures  presented  in  Section  2.2.2.  In  addition, 
a  clean  pair  of  new,  disposable  latex  gloves  was  worn  each  time  a  different  well  or 
point  was  sampled. 

2.2.3.1  Preparation  of  Location 

Prior  to  starting  the  sampling  procedure,  the  area  around  the  well/point  was  cleared 
of  foreign  materials,  such  as  brush,  rocks,  and  debris.  These  procedures  prevented 
sampling  equipment  from  inadvertently  contacting  debris  around  the  monitoring 
well/point.  The  integrity  of  the  monitoring  well/point  was  also  inspected,  and  any 
irregularities  in  the  visible  portions  of  the  well  or  point,  protective  cover,  or  concrete 
pad  were  noted. 

2.2.3.2  Water  Level  and  Total  Depth  Measurements 

Prior  to  removing  any  water  from  the  well  or  shallow  monitoring  point,  the  static 
water  level  was  measured.  In  the  shallow,  0.5-inch-diameter  PVC  monitoring  points, 
an  electrical  water  level  probe  was  used  to  measure  the  depth  to  groundwater  below  the 
well  datum  to  the  nearest  0.01  foot.  An  oil/water  interface  probe  capable  of  measuring 
the  depth  to  both  petroleum  product  (if  present)  and  water  was  used  in  the  previously 
installed  2-inch-diameter  wells.  Free-phase  hydrocarbons  were  not  detected  in  any  of 
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the  wells.  Water  levels  in  the  newly-installed  points  constructed  of  Teflon*  or  Teflon*- 
lined  HOPE  tubing  were  not  obtained  because  the  diameter  of  the  water  level  probe 
was  larger  than  the  diameter  of  the  tubing.  After  measurement  of  the  static  water  level, 
the  water  level  probe  was  lowered  to  the  bottom  of  the  well/point  for  measurement  of 
total  depth  (recorded  to  the  nearest  0.1  foot).  Based  on  these  measurements,  the 
volume  of  water  to  be  purged  from  the  wells/points  was  estimated. 

2.2.3.3  Monitoring  Well/Point  Purging 

Where  possible,  three  times  the  calculated  casing  volume  was  removed  from  each 
well  or  point  prior  to  sampling.  Purging  continued  until  the  pH,  DO  concentration, 
redox  potential,  conductivity,  and  temperature  stabilized  for  a  1-minute  period.  A 
peristaltic  pump  with  dedicated  silicon  and  HDPE  tubing  was  used  for  well  evacuation. 
Purge  water  from  areas  believed  to  be  contaminated  based  on  field  observations  and 
historical  groundwater  quality  data  was  disposed  of  in  the  Base  oil/water  separator. 
Water  presumed  to  be  clean  was  discharged  onto  the  ground  surface  in  the  vicinity  of 
the  sampling  location. 

2.2.3.4  Sample  Collection 

A  peristaltic  pump  with  dedicated  silicon  and  HDPE  tubing  was  used  to  extract 
groundwater  samples  from  each  well  and  monitoring  point.  Purging  and  sampling 
constituted  one  continuous  sampling  event,  and  there  was  no  cessation  of  pumping  prior 
to  sample  collection.  For  shallow  monitoring  points,  the  dedicated  HDPE  tubing  was 
lowered  down  the  casing  to  approximately  the  middle  of  the  screened  interval, 
f  Sampling  from  the  deep  points,  constructed  of  tubing,  was  accomplished  by  attaching 
the  silicon  tubing  directly  to  the  top  of  the  monitoring  point  tubing  using  a  hose  barb. 
The  samples  were  transferred  directly  into  the  appropriate  sample  containers.  The 
water  was  carefully  poured  down  the  inner  walls  of  each  sample  bottle  to  minimize 
aeration  of  the  sample.  Sample  bottles  for  BTEX,  trimethylbenzene  (TMB), 
tetramethylbenzene  (tetraMB),  TVH,  methane,  anions,  alkalinity,  halogenated  VOCs, 
and  Hach*  field  analyses  were  filled  so  that  there  was  no  headspace  or  air  bubbles 
within  the  container.  Table  2.2  lists  the  analyses  performed  on  collected  groundwater 
samples. 

2.2.4  Onsite  Chemical  Parameter  Measurement 

2.2.4. 1  Dissolved  Oxygen  Measurements 

DO  measurements  were  taken  using  an  Orion*  model  840  DO  meter  in  a  flow¬ 
through  cell  at  the  outlet  of  the  peristaltic  pump.  DO  concentrations  were  recorded 
after  the  readings  stabilized,  and  in  all  cases  represent  the  lowest  DO  concentration 
observed. 

2.2.4.2  Electrical  Conductivity,  pH,  Redox  Potential,  and  Temperature 
Measurements 

The  electrical  conductivity,  pH,  redox  potential,  and  temperature  of  the  groundwater 
were  measured  in  the  field,  in  the  same  flow-through  cell  used  for  DO  measurements. 
The  measured  values  were  recorded  on  the  groundwater  sampling  record  (Appendix  B). 


022r722450/m.WW6 


2-12 


I 


2.2.4.3  Hach*  and  CHEMET*  Field  Chemistry  Measurements 

An  onsite  laboratory  staffed  by  Parsons  ES  personnel  was  used  to  analyze  for  several 
indicator  parameters  in  groundwater  samples  taken  from  pre-existing  monitoring  wells 
and  newly  installed  monitoring  points.  A  Hach*  DR/700  colorimeter  was  used  to 
measure  ferrous  iron  (Fe^"^),  total  iron  (Fe),  nitrate  (NO3'),  nitrite  (NOj"),  sulfate 
(504^"),  manganese  (Mn^"^),  and  sulfide  (S^*).  Titrations  using  Hach*  reagents  were 
conducted  to  measure  alkalinity  [as  milligrams  per  liter  (mg/L)  calcium  carbonate 
(CaC03)j  and  chloride  (CO,  and  CHEMet*  color  tests  were  used  to  measure  ammonia 
(NH3)  and  carbon  dioxide  (CO^.  These  analyses  were  completed  for  each 
groundwater  sample  after  all  sample  containers  had  been  filled.  The  sample  to  be 
analyzed  was  poured  into  a  clean  glass  container,  capped,  and  transport^  to  the 
Parsons  ES  on-Base  laboratory  for  analysis.  Care  was  ts^en  to  avoid  any  headspace  in 
the  sample  container  which  could  influence  the  concentration  of  reduced  species.  The 
field  holding  time  for  each  sample  did  not  exceed  1  hour.  Care  was  taken  to  minimize 
sample  temperature  changes  and  exposure  to  sunlight.  Concentrations  of  these 
indicator  parameters  were  not  measured  in  soil  samples. 

2.2.5  Sample  Handling 

2.2.5. 1  Sample  Containers,  Preservation,  and  Labels 

The  off-Base  analytical  laboratories  [Evergreen  Analytical,  Inc.  of  Wheat  Ridge, 
Colorado  and  the  US  Environmental  Protection  Agency  (USEPA)  National  Risk 
Management  Research  Laboratory  (NRMRL)  in  Ada,  Oklahoma  (formerly  the  Robert 
S.  Kerr  Environmental  Research  Laboratory)]  provided  pre-preserved  sample 
containers  when  appropriate.  NRMRL  provided  a  separate  preservative  for  methane 
analysis,  which  was  added  to  the  samples  by  the  Parsons  ES  field  personnel. 

The  sample  containers  were  filled  as  described  in  Section  2. 2. 3. 4,  and  the  container 
lids  were  tightly  closed.  The  sample  label  was  firmly  attached  to  the  container  side, 
and  the  following  information  was  legibly  and  indelibly  written  on  the  label: 

•  Analysis  to  be  performed; 

•  Facility  name; 

•  Sample  identification; 

•  Sample  type  (groundwater); 

•  Sampling  date; 

•  Sampling  time; 

•  Preservatives  added;  and 

•  Sample  collector's  initials. 
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2.2.S.2  Sample  Shipment 

After  the  samples  were  sealed  and  labeled,  they  were  packaged  for  transport  to  the 
analytical  laboratory  in  Wheat  Ridge,  Colorado  or  to  NRMRL  in  Ada,  Oklahoma.  The 
following  packaging  and  labeling  procedures  were  followed: 

•  Samples  were  packaged  to  prevent  leakage  or  vaporization  from  the  containers; 

•  Samples  were  cushioned  to  avoid  breakage;  and 

•  Ice  was  added  to  the  cooler  to  keep  the  samples  cool. 

The  packaged  samples  were  delivered  by  overnight  courier  (Federal  Express*)  to  the 
laboratory.  Chain-of-custody  procedures  outlined  in  the  project  work  plan  (Parsons 
ES,  199Sa)  were  followed.  Laboratory  samples  for  field  analysis  were  hand-delivered 
to  the  on-Base  Parsons  ES  laboratory,  where  they  were  analyzed  by  Parsons  ES  using 
methods  and  reagents  developed  and  sold  by  Hach  Chemical  Company  and 
CHEMetrics. 

2.3  AQUIFER  TESTING 

A  slug  test  was  performed  in  well  MD75-MW13  (Figure  2.2)  for  comparison  to  the 
previous  hydraulic  conductivity  estimates  obtained  by  BVWS  (1995).  Slug  tests  are 
single-well  hydraulic  tests  used  to  estimate  the  hydraulic  conductivity  of  an  aquifer  in 
the  immediate  vicinity  of  the  tested  well.  Slug  testing  can  be  performed  using  either  a 
rising  head  or  a  falling  head  test.  Both  rising  head  and  falling  head  tests  were  used  at 
this  site.  Detailed  slug  testing  procedures  are  presented  in  the  Technical  Protocol  for 
Implemeruing  Intrinsic  Remediation  with  Long-Term  Monitoring  for  Natural  Attenuation 
of  Fuel  Contamination  Dissolved  in  Groundwater  (Wiedemeier  et  al.,  1995),  hereafter 
referred  to  as  the  Technical  Protocol  document. 

Data  obtained  during  slug  testing  were  analyzed  using  the  computer  program 
AQTESOLV*  (Geraghty  &  Miller,  Inc. ,  1994)  and  the  methods  of  Bouwer  and  Rice 
(1976)  and  Bouwer  (1989)  for  unconfined  conditions.  The  results  of  slug  testing  are 
presented  in  Section  3.3  and  Appendix  B. 

2.4  SURVEYING 

After  completion  of  field  work,  the  locations  and  elevations  of  all  new  monitoring 
points  and  pre-existing  monitoring  wells  were  surveyed  by  Landmark  Surveying  and 
Engineering,  Inc.  of  Tampa,  Florida.  The  horizont^  locations  and  elevations  of  the 
measurement  datum  (top  of  PVC  well  casing)  and  the  ground  surface  adjacent  to  the 
well  casing  were  measured  relative  to  existing  on-Base  survey  control  points. 
Horizontal  locations  were  surveyed  to  the  nearest  0. 1  foot.  Measurement  datum  and 
ground  surface  elevations  were  surveyed  to  the  nearest  0.01  foot.  Survey  data  are 
presented  in  Table  2. 1  and  Appendix  B. 
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SECTION  3 

PHYSICAL  CHARACTERISTICS  OF  THE  STUDY  AREA 


This  section  incorporates  data  collected  by  Parsons  ES  in  March  and  April  1995  and 
information  contained  in  BVWS  (1995)  and  CH2M  Hill  (1990,  1991a,  and  1991b). 

3.1  GROUND  SURFACE  TOPOGRAPHY  AND  SURFACE  WATER 
HYDROLOGY 

The  Base  is  located  on  the  western  edge  of  Central  Florida  in  the  Southeast  Coastal 
Plain  Physiographic  Province,  a  region  characterized  by  slight  local  relief  and  low 
elevations.  A  topographic  map  of  the  Base  area  is  presented  in  Figure  1.2.  Elevations 
at  the  Base  range  from  0  to  12  feet  above  mean  sea  level  (msl).  Major  surface  water 
bodies  near  the  Base  include  Tampa  Bay,  which  borders  the  Base  on  the  west  and 
south;  Hillsborough  Bay,  which  forms  the  eastern  border  of  the  Base;  and  the  Gulf  of 
Mexico,  which  lies  approximately  19  miles  to  the  west  (Figure  1.1).  Three  tidal  inlets 
are  present  in  mangrove  swamps  on  the  south  side  of  the  Base,  including  Coon 
Hammock  Creek,  Picnic  Island  Creek,  and  Broad  Creek.  Other  surface  water  features 
include  storm  drains  and  drainage  can^s  which  traverse  the  Base,  and  small  ponds  and 
lakes.  Runoff  of  surface  water  is  carried  by  the  drainage  canals,  which  empty  into 
Tampa  Bay  and  Hillsborough  Bay. 

The  ground  surface  in  the  vicinity  of  Pumphouse  75  is  relatively  flat,  with  elevations 
ranging  from  approximately  8  to  10  feet  msl.  The  lowest  ground  surface  elevations  at 
the  site  occur  in  a  broad,  shallow  (maximum  1  foot  deep),  northeast-southwest  trending 
drainage  swale  located  southeast  of  the  pumphouse  building  that  drains  to  the  northeast. 
Pumphouse  75  is  situated  very  near  a  surface  drainage  divide  (see  the  surface  drainage 
map  in  Appendix  A).  The  majority  of  the  site  appears  to  drain  to  the  southwest, 
toward  a  series  of  drainage  ditches  that  discharge  to  Tampa  Bay.  The  southeastern  and 
eastern  portions  of  the  site  appear  to  drain  to  the  northeast,  toward  a  drainage  ditch  that 
discharges  to  Hillsborough  &y. 

3.2  CLIMATOLOGY 

According  the  BVWS  (1995),  the  average  annual  precipitation  at  the  Base  is  44.3 
inches,  with  the  lowest  rainfall  in  April  and  the  highest  in  August.  The  reported 
average  annual  evapotranspiration  (ET^  is  39  inches.  However,  ET  rates  will  vary 
depending  on  the  vegetative  cover. 

3.3  MANMADE  FEATURES 

As  shown  on  Figure  2.2,  much  of  the  land  surface  at  the  site  is  paved  or  covered 
with  buildings.  A  substantial  percentage  of  the  precipitation  falling  on  unpaved  areas 
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X  probably  infiltrates  into  the  subsurface  due  to  the  flat  surface  topography  and  sandy 

N)  soils.  The  extent  to  which  underground  utility  corridors  influence  groundwater 

movement  is  not  known.  However,  significant  preferential  movement  of  contaminants 
along  utility  corridors  was  not  indicated  by  the  previous  site  characterization  (BVWS, 
199S).  The  relatively  sandy  nature  of  the  soils  in  the  saturated  zone,  and  the  resulting 
higher  permeabilities,  would  tend  to  minimize  preferential  migration  of  contaminants 
along  utility  corridors. 

3.4  REGIONAL  GEOLOGY  AND  HYDROGEOLOGY 

The  information  provided  in  this  section  is  condensed  from  the  more  detailed 
discussions  contained  in  BVWS  (1995)  and  CH2M  Hill  (1990  and  1991a).  The 
unconsolidated.  Quaternary-age,  coastal  plain  sediments  found  at  the  surface  in  the 
Tampa  area  consist  predominantly  of  fine  sand  containing  interbedded  clay,  marl,  shell, 
limestone,  and  phosphorite.  These  sediments,  which  form  the  surfici^,  unconfined 
aquifer,  range  in  thickness  from  almost  zero  to  approximately  100  feet.  The  water 
table  depth  ranges  from  the  ground  surface  to  several  feet  below  the  ground  surface 
(bgs). 

The  surficial  aquifer  is  underlain  by  Pliocene-age  deposits  consisting  of  phosphatic, 
clayey  and  pebbly  sand,  clay,  marl,  and  shell.  These  deposits,  which  range  from  less 
than  25  feet  to  about  100  feet  in  thickness  and  comprise  a  confining  layer,  are  underlain 
by  carbonate  and  clastic  sediments  of  the  Hawthorn  Formation  and  Tampa  Limestone. 
TTie  solutioned  Tampa  Limestone  forms  the  uppermost  confined  limestone  aquifer.  The 
limestones  of  the  Florida  Aquifer,  which  provides  water  for  most  of  Florida  and  the 
•  southern  third  of  Georgia,  lie  beneath  the  Tampa  Limestone  aquifer. 

At  the  Base,  the  surficial,  unconfined  aquifer  consists  of  20-  to  60-foot  layers  ot  fine 
quartz  sand,  silty  sand,  and  clayey  sand  that  overlie  a  clay  unit.  The  Tampa  Limestone 
occurs  beneath  the  clay  and  is  estimated  to  be  approximately  100  feet  thick.  In  some 
areas,  the  surficial  and  Tampa  Limestone  aquifers  may  be  hydraulically  connected. 

3.5  SITE  GEOLOGY  AND  HYDROGEOLOGY 

The  locations  of  two  site-specific  hydrogeologic  cross  sections  are  depicted  in  Figure 
3.1,  and  the  sections  themselves  are  shown  in  Figures  3.2  and  3.3.  Sections  A-A'  and 
B-B'  are  oriented  approximately  parallel  and  perpendicular,  respectively,  to  the  local, 
southeasterly  groundwater  flow  direction.  TTie  shallow  sediments  in  the  vicinity  of 
Pumphouse  75  consist  primarily  of  relatively  well-sorted,  fine-grained  sand  containing 
discontinuous  layers  of  silty  to  clayey  sand.  Layers  of  calcareous  gravel,  clay,  clayey 
sand,  sand,  silty  sand,  and  clayey  limestone  were  penetrated  during  the  advancement  of 
the  borehole  for  monitoring  well  MD75-MW14,  and  clay  and  limestone  were 
penetrated  by  the  borehole  for  well  MD75-MW16.  These  boreholes  were  advanced  to 
depths  of  29  feet  and  28  feet,  respectively.  Clay  layers  were  also  penetrated  by  soil 
boreholes  75SS-1  and  75SS-4  at  depths  of  24  feet  and  20  feet,  respectively.  Bas^  on 
the  available  data,  the  thickness  of  the  surficial  sandy  aquifer  beneath  Pumphouse  75  is 
estimated  to  be  approximately  15  to  20  feet. 
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^  The  groundwater  surface  beneath  Pumphouse  75  is  present  at  a  depth  of 

approximately  3  to  5  feet  (Table  3.1),  and  groundwater  migrates  in  an  easterly  to 
southeasterly  direction  (Figure  3.4).  llie  lateral  hydraulic  gradient  measured  in  March 
1995  was  approximately  0.0009  foot  per  foot  (ft/ft).  This  measurement  is  similar  to 
the  lateral  hydraulic  gradient  measured  by  BVWS  (1995)  in  January  1995,  which 
ranged  from  approximately  0.0007  ft/ft  to  0.001  ft/ft. 

Comparison  of  groundwater  elevations  in  two  nested  well  pairs  (MD75- 
MW12/M075-MW16  and  MD75-MW4/MD78-MW14)  indicates  that  in  March  1995,  a 
vertical  (downward)  component  to  the  hydraulic  gradient  was  present.  Using  the  head 
difference  between  the  shallow  and  deep  wells,  and  the  distance  between  the  midpoints 
of  the  saturated  portions  of  their  screens,  the  vertical  hydraulic  gradient  was  calculated 
to  be  approximately  0.007  ft/ft  to  0.01  ft/ft.  Downward  gradients  ranging  from  0.004 
ft/ft  to  0.009  ft/ft  also  were  present  in  October  1994  and  January  1995,  based  on 
groundwater  elevation  data  reported  by  BVWS  (1995). 

A  total  of  14  slug  tests  were  performed  by  BVWS  (1995)  in  Pumphouse  75 
monitoring  wells  screened  in  the  sandy  surficii  aquifer.  The  resulting  hydraulic 
conductivity  values  ranged  from  5.2  to  90.7  feet  per  day  (ft/day)  [1.83  x  10'^  to  3.20  x 
10'^  centimeters  per  second  (cm/sec)].  The  mean  hydraulic  conductivity  of  the  tested 
wells  screened  at  the  water  table  was  15.6  ft/day.  Slug  tests  also  were  performed  in 
two  wells  screened  in  the  silty  sands  and  limestone  underlying  the  surficial  sands 
(MD75-MW14  and  MD75-MW16).  These  tests  yielded  hydraulic  conductivity  values 
of  20.2  ft/day  (7.1  x  10’^  cm/sec)  and  17.7  ft/day  (6.20  x  10’^  cm/sec),  respectively. 
The  slug  test  performed  by  Parsons  ES  in  March  1995,  resulted  in  a  hydraulic 
•  conductivity  of  55.4  ft/day  (2.0  x  10'^  cm/sec)  in  well  MD75-MW13. 

The  advective  velocity  of  groundwater  in  the  direction  parallel  to  groundwater  flow 
is  given  by: 


K  dH 
Ilf  dL 

Where:  v  =  Average  advective  groundwater  velocity  (seepage  velocity)  [L/T], 

K  =  Hydraulic  conductivity  [L/TJ, 
dH/dL  =  Gradient  [L/L],  and 
=  Effective  porosity. 

The  average  effective  porosity  of  the  shallow,  sandy  aquifer  is  estimated  to  be  0.25 
on  the  basis  of  literature  values  contained  in  Johnson  (1967)  and  Walton  (1988).  Using 
an  averse  hydraulic  conductivity  of  15.6  ft/day  (from  BVWS  slug  tests),  an  average 
hydraulic  gradient  of  0.0009  f^ft,  and  an  effective  porosity  of  0.25,  the  average 
advective  groundwater  velocity  within  the  shallow,  sandy  aquifer  is  approximately  0.06 
ft/day  (22  ft/year). 
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TABLE  3.1 

WATER  LEVEL  DATA 
PUMPHOUSE  75 
Intrinsic  Remediation  TS 
MacDill  Air  Force  Base,  Florida 
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sJ  ft  msl  =  feet  above  mean  sea  level, 
b/  ft  bgs  =  feet  below  ground  surface, 
c/  ft  btoc  =  feet  below  top  of  casing. 
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Because  organic  carbon  is  present  in  the  aquifer  matrix,  a  somewhat  retarded 
velocity  (Vr)  should  be  used  for  solute  transport  calculations.  Section  4.2.4  presents 
TOC  analysis  results,  and  Section  5  contains  Vr  calculations. 

3.6  GROUNDWATER  USE 

Groundwater  from  the  shallow  aquifer  at  MacDill  AFB  is  not  extracted  for  j^table 
uses.  A  total  of  76  private  wells  were  identified  in  a  residential  area  located  directly 
north  of  the  Base  during  a  1988  groundwater  use  survey  (Engineering-Science,  Inc., 
1988).  However,  few  of  these  wells  were  located  within  a  0.5-mile  radius  of  Site  57. 
The  private  well  nearest  to  Site  57  was  located  on  Shelton  Street,  approximately  0.47 
mile  north  of  Pumphouse  77,  and  was  used  for  irrigation.  Pumphouse  75  is  located 
approximately  1,900  feet  southwest  of  Pumphouse  77;  therefore,  this  irrigation  well  is 
probably  at  least  0.6  mile  north  of  Pumphouse  75.  TTiere  are  no  private  wells  located 
on  the  Base  (BVWS,  1995).  The  nearest  Hillsborough  County  designated  Wellhead 
Protection  Area  is  located  approximately  13  miles  north  of  the  Base.  Therefore,  there 
are  no  public  water  supply  wells  within  0.5-mile  of  Site  57  [Southwest  Florida  Water 
Management  District  (SWFMD),  1988]. 
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SECTION  4 

NATURE  AND  EXTENT  OF  CONTAMINATION  AND  SOIL  AND 
GROUNDWATER  GEOCHEMISTRY 

4.1  SOURCES  OF  CONTAMINATION 

Potential  contamination  sources  at  Pumphouse  75  include  the  jet  fuel  pipelines 
located  southwest  of  the  pumphouse  building,  the  Jet  fuel  USTs  and  associated  piping, 
and  historical  surface  releases  of  petroleum  fuels  in  the  vicinity  of  the  USTs.  The 
groundwater  quality  data  collected  by  BVWS  (1995)  and  Parsons  ES  as  part  of  this  TS 
indicate  that  the  jet  fuel  pipelines,  which  are  present  near  the  water  table  at  a  depth  of 
approximately  3  feet  bgs  (Jackson,  1995),  are  the  major  source  of  dissolved  BTEX 
contamination  in  the  groundwater.  No  leaking  tanks  or  major  spills  have  been 
documented  at  the  site.  The  USTs  have  reportedly  passed  recent  tightness  tests,  but  the 
jet  fuel  pipelines  have  not  been  tested.  Pipeline  testing  is  scheduled  for  early  1996 
(Jackson,  1995). 

As  described  in  Section  1.2,  historically  1  quart  of  fuel  from  each  underground  tank 
was  visually  inspected  for  water  content  daily,  and  after  inspection  the  fuel  was  poured 
on  the  ground  (EA,  1991).  Groundwater  quality  data  suggest  that  these  releases 
constitute  a  secondary,  relatively  minor  source  of  dissolved  BTEX  contamination  at  this 
site. 

4.2  SOIL  CHEMISTRY 

4.2.1  Soil  Headspace  Screening 

Soil  headspace  screening  using  an  OVA  was  performed  by  BVWS  (1995)  to 
preliminarily  delineate  the  lateral  extent  of  petroleum-contaminated  soil  at  Pumphouse 
75.  Soils  exhibiting  a  headspace  vapor  concentration  of  50  parts  per  million,  volume 
per  volume  (ppmv)  or  greater  were  considered  to  be  excessively  contaminated.  OVA 
screening  samples  were  composited  from  the  0-  to  3.5-foot  depth  interval  at  a  total  of 
207  locations.  In  addition,  OV.A  heads{Kkce  screening  was  performed  on  soil  samples 
collected  at  2-foot  intervals  during  the  drilling  of  five  monitoring  wells  (MD75-MW01 
through  MD75-MW05).  The  area  of  excessively  contaminated  soil  delineated  during 
this  screening  survey  is  shown  on  Figure  4.1,  and  the  soil  screening  results  are 
provided  in  Appendix  A. 

4.2.2  Magnitude  and  Extent  of  BTEX  in  Soil 

During  the  BVWS  (1995)  investigation,  a  total  of  10  soil  samples  from  five 
boreholes  were  analyzed  for  petroleum  constituents  at  a  laboratory.  Eighteen  additional 
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soil  samples  from  10  boreholes  (excluding  QC  samples)  were  collected  by  Parsons  ES 
in  March  1995  and  chemically  analyzed  for  petroleum  constituents.  Analytical  results 
from  the  Parsons  ES  sampling  are  summarized  in  Table  4.1,  and  both  BVWS  and 
Parsons  ES  soil  BTEX  results  are  plotted  on  Figure  4.2. 

Significantly  elevated  BTEX  concentrations  were  detected  in  samples  from  75SS-1 
(3-5  feet  bgs),  75SS-2  (3-5  feet  bgs),  75MP-2  (2-4  feet  bgs)  and  MD75-MW01  (2-3 
feet  bgs).  The  lateral  distribution  of  these  detections  either  suggests  the  existence  of 
multiple  sources,  or  that  free  product  may  have  migrated  downgradient  from  the  source 
area,  leaving  residual  light,  nonaqueous-phase  liquid  (LNAPL)  contamination  in  a 
smear  zone  bordering  the  water  table.  Residual  LNAPL  is  defined  as  product  that  is 
trapped  in  the  aquifer  matrix  by  the  processes  of  cohesion  and  capillarity,  and  therefore 
will  not  migrate  within  the  aquifer  or  flow  from  the  aquifer  matrix  into  a  well  under  the 
influence  of  gravity.  The  detection  of  BTEX  at  a  concentration  of  90,1(X)  JH  pg/kg  at 
MD75-MW01  is  anomalous  given  the  lack  of  significant  dissolved  BTEX  detections  in 
groundwater  from  that  well.  In  addition,  this  detection  was  not  confirmed  by  analytical 
results  for  soil  samples  from  adjacent  monitoring  point  75MP-5.  Except  for  MD75- 
MWOl,  the  lack  of  significant  BTEX  detections  in  the  remainder  of  the  collected 
samples  effectively  bounds  the  contaminated  area  laterally.  The  lack  of  significant 
BTEX  detections  below  a  depth  of  5  feet  (Table  4.1),  combined  with  the  shallow 
depthof  the  fuel  pipelines  (3  feet  bgs)  believ^  to  be  the  primary  contaminant  source, 
suggests  that  the  contamination  is  mostly  restricted  to  the  top  5  to  6  feet  of  the  soil 
column. 

4.2.3  Magnitude  and  EMent  of  Total  Petroleum  Hydrocarbons  in  Soil 

Soil  samples  collected  by  BVWS  (1995)  were  analyzed  for  total  recoverable 
petroleum  hydrocarbons  (TRPH)  using  USEPA  Method  418.1.  All  samples  collected 
by  Parsons  ES  were  analyzed  for  TVH  using  EPA  Method  8015,  modifi^  (California 
Leaking  Underground  Fuel  Tank  Task  Force,  1989),  and  most  of  the  samples  also  were 
analyzed  for  TEH  using  the  same  method.  Analytical  results  for  the  Parsons  ES 
samples  are  summarized  in  Table  4.1,  and  the  BVWS  results  are  provided  in  Appendix 
A. 


The  magnitude  and  distribution  of  significantly  elevated  TRPH,  TVH,  and  TEH 
concentrations  correlate  well  with  the  observed  BTEX  concentrations.  Each  of  the  four 
locations  containing  elevated  BTEX  levels,  described  in  Section  4.2.2,  were  also 
characterized  by  elevated  total  petroleum  hydrocarbon  (TPH)  levels.  Similarly,  TPH 
detections  were  relatively  insignificant  in  the  remainder  of  the  samples  analyzed  for  this 
parameter.  Comparison  of  detected  concentrations  of  TEH  [up  to  15, (XX)  milligrams 
per  kilogram  (mg/kg)]  and  TVH  (up  to  4,800E  mg/kg)  indicate  that  diesel-range 
hydrocarbons  are  more  prevalent  than  gasoline-range  hydrocarbons.  The  ‘E’  qualifier 
in  the  TVH  concentration  indicates  that  it  is  a  laboratory-extrapolated  value. 

4.2.4  Total  Organic  Carbon 

T(X!  concentrations  are  a  measure  of  the  amount  of  organic  matter  sorbed  on  soil 
particles  or  trapped  in  the  interstitial  passages  of  a  soil  matrix.  The  TOC  concentration 
in  the  saturate  zone  is  an  important  parameter  used  to  estimate  the  amount  of 
contaminant  that  could  potentially  be  sorbed  to  the  aquifer  matrix,  c^orption  results  in 
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retardation  of  the  contaminant  plume  migration  relative  to  the  average  advective 
groundwater  velocity. 

Samples  for  TOC  analysis  were  collected  in  sandy  material  in  the  vicinity  of  the 
water  table  at  boreholes  75SS-4,  75SS-6,  and  75SS-7.  To  avoid  interference  from 
carbon  present  in  fuel  hydrocarbons,  these  samples  were  collected  from  locations  where 
data  indicated  that  little  or  no  hydrocarbon  contamination  was  present.  The  TOC 
content  of  the  soil  at  these  locations  was  less  than  0.06  percent  (Table  4.2). 

4.2.5  Magnitude  and  Extent  of  Petroleum  Hydrocarbons  In  Sediment 

Four  sediment  samples  (75SD-1  through  75SD-4)  were  collected  in  and  adjacent  to 
the  shallow  drainage  swale  located  southeast  of  the  pumphouse  building  (Figure  2.2). 
Surface  water  is  present  in  this  swale  only  after  storm  events,  and  flow  is  toward  the 
northeast.  These  samples  were  analyz^  for  aromatic  VOCs  and  TVH.  Trace 
concentrations  of  xylenes,  ranging  from  0.9J  to  l.OJ  pg/kg,  were  detected  in  two 
samples,  and  the  remaining  analytes  were  not  detected  (Table  4.1).  BVWS  (1995) 
obtained  three  sediment  samples  from  this  swale  in  1994,  and  analyzed  them  for 
aromatic  and  halogenated  VOCs,  polynuclear  aromatic  hydrocarbons  (PAHs),  TRPH, 
and  Resource  Conservation  and  Recovery  Act  (RCRA)  metals.  Analysis  results  are 
contained  in  Appendix  A.  Similar  to  the  March  1995  samples,  only  trace 
concentrations  (less  than  3  pg/kg)  of  VOCs  were  detected.  Surface  water  was  not 
present  at  the  site  during  field  activities,  and  therefore  surface  water  samples  were  not 
collected. 

4.3  GROUNDWATER  CHEMISTRY 

Biodegradation  of  fuel  hydrocarbons  can  occur  when  an  indigenous  population  of 
hydrocarbon-degrading  microorganisms  is  present  in  the  aquifer  and  sufficient 
concentrations  of  electron  acceptors  and  nutrients,  including  fuel  hydrocarbons,  are 
available  to  these  organisms.  Three  lines  of  evidence  can  be  used  to  document  the 
occurrence  of  natural  attenuation: 

•  Geochemical  evidence; 

•  Documented  loss  of  contaminant  mass  at  the  field  scale;  and 

•  Laboratory  microcosm  studies. 

The  first  line  of  evidence  (geochemical  evidence)  is  used  herein  to  support  the 
occurrence  of  natural  attenuation,  as  described  in  the  following  sections.  Bemuse  this 
line  of  evidence  strongly  suggests  that  natural  attenuation  is  occurring  at  this  site, 
laboratory  microcosm  studies  were  not  deemed  necessary.  Although  available 
groundwater  quality  data  suggest  that  loss  of  contaminant  mass  may  be  occurring  at  the 
site,  there  is  not  sufficient  historical  data  and  vertical  control  to  document  that  line  of 
evidence. 
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TABLE  4.2 

SOIL  TOTAL  ORGANIC  CARBON  RESULTS 
PUMPHOUSE  75 
INTRINSIC  REMEDIATION  TS 
MACDILL  AIR  FORCE  BASE,  FLORIDA 


Sample 

Depth 

Total  Organic  Carbon*^ 

Location 

(feet  bgs) 

(%) 

75SS-4 

3-4 

<  0.06 

75SS-6 

3-5 

<  0.06 

75SS-7 

4-6 

<  0.06 

75SS-17dup 

4-6 

<  0.06 

a/  moisture  adjusted  result. 

Note:  Analysis  method  was  SW9060,  modified. 
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4.3.1  Dissolved  Hydrocarbon  Contamination 

Laboratory  analytical  results  for  groundwater  samples  collected  during  previous  site 
investigations  (BVWS,  1995)  revealed  the  presence  of  dissolved  fuel  hydrocarbon 
contamination  in  the  shallow  saturated  zone.  BVWS  groundwater  quality  results  are 
contained  in  Appendix  A.  Groundwater  samples  collected  in  March  1995  by  Parsons 
ES  personnel  confirmed  these  results.  Table  4.3  summarizes  groundwater  contaminant 
data  for  these  samples.  Free-phase  product  (i.e.,  mobile  LNAPL)  was  not  observed 
during  any  of  the  investigations. 

4.3. 1.1  Dissolved  BTEX  Contamination 

Figure  4.3  is  an  isopleth  map  showing  the  distribution  of  total  BTEX  dissolved  in 
groundwater  in  March  1995.  Where  nested  monitoring  points  or  wells  are  present, 
isopleths  are  drawn  using  the  maximum  concentration  detected  at  that  location.  The 
maximum  observed  total  BTEX  concentration  was  676  jig/L  at  monitoring  well  MD75- 
MW04.  Elsewhere,  the  detected  total  BTEX  concentrations  ranged  from  0.6B  pg/L  at 
wells  MD75-MW15  and  MD75-MW02  to  589  pg/L  at  monitoring  point  75MP-4S. 
The  plume  is  elongated  parallel  to  the  buri^  fuel  lines  and  the  direction  of 
groundwater  flow  (Figure  4.3).  Comparison  of  March  1995  sampling  results  with  data 
from  January  and  November  1994  suggests  that  dissolved  BTEX  concentrations  in  the 
shallow  sand  zone  have  generally  decreased  over  time.  For  example,  the  total  BTEX 
concentration  detected  at  well  MD75-MW04  was  1,071  pg/L  in  January  1994,  976 
pg/L  in  November  1994,  and  676  pg/L  in  March  1^5.  Similarly,  the  detected  total 
BTEX  concentration  at  well  MD75'MW08  decreased  from  541  pg/L  in  November 
1994  to  377B  pg/L  in  March  1995.  The  "B"  data  qualifier  indicates  that  one  or  more 
of  the  BTEX  compounds  also  was  detected  in  an  associated  laboratory  blank  sample. 
BTEX  concentrations  detected  in  downgradjent  wells  (e.g.,  MD75-MW09,  MD75- 
MWIO,  and  MD75-MW12)  have  not  increased  significantly  over  time,  indicating  that 
the  observed  decreases  in  the  source  area  are  not  wholly  due  to  migration  of  the 
contaminants  in  the  downgradient  direction. 

The  detection  of  dissolved  BTEX  in  the  two  deeper  wells  (MD75-MW14  and 
MD75-MW16)  located  in  the  center  of  the  plume  (Figure  4.3)  suggests  that  the  BTEX 
contamination  may  be  migrating  vertically  as  well  as  horizontally.  However,  the 
introduction  of  dissolved  BTEX  into  the  deeper  wells  from  shallower  intervals  during 
well  purging  cannot  be  ruled  out.  In  both  MD75-MW14  and  MD75-MW16,  the 
isolation  casing  and  underlying  bentonite  seal  do  not  extend  a  significant  distance  into  a 
confining  layer.  Therefore,  it  is  conceivable  that  shallow  groundwater  containing 
dissolved  BTEX  was  drawn  down  into  the  deeper  wells  during  purging  and/or 
development  activities.  This  observation  is  supported  by  the  similarity  in  BTEX 
concentrations  detected  in  the  shallow  and  deep  wells  constituting  a  well  cluster.  The 
March  1995  dissolved  BTEX  concentrations  detected  in  wells  MD75-MW()4  (shallow) 
and  -MW14  (deep)  were  676  and  515  pg/L,  respectively.  Similarly,  the  dissolved 
BTEX  concentrations  detected  in  wells  MD75-MW12  and  -MW16  were  121B  and  128 
pg/L,  respectively.  Comparison  of  November  1994  and  March  1995  sampling  results 
indicate  that  the  dissolved  BTEX  concentrations  in  the  deep  wells  have  increased  since 
1994.  In  November  1994,  the  sample  from  well  MD75-MW14  contained  95  pg/L  of 
dissolved  BTEX  (as  opposed  to  515  pg/L  in  March  1995),  and  the  sample  from  well 
MD75-MW16  contained  53  pg/L  of  BTEX  (as  opposed  to  128  pg/L  in  March  1995). 
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h/  Mg/L  =  micrograms  per  lifer.  including  TMB  compounds, 

i/  mg/L  =  milligrams  per  liter. 
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Except  for  the  detections  described  above  for  MD75-MW14  and  -MW16,  the  largest 
BTEX  detection  in  other  samples  collected  from  similar  depths  was  7.2J  pg/L  at 
monitoring  point  75MP-1D,  indicating  that  the  lateral  extent  of  BTEX  contamination  in 
deeper  portions  of  the  surficial  aquifer  is  restricted  to  the  immediate  vicinity  of  the 
pumphouse.  The  degree  to  which  geochemical  data  support  the  presence  of  BTEX 
contamination  at  deeper  intervals  is  discussed  in  Sections  4.3.2. 1  through  4. 3. 2. 7. 

4.3. 1.2  Dissolved  TPH  Contamination 

Groundwater  samples  collected  by  BVWS  (1995)  were  analyzed  for  TRPH  using 
USEPA  Method  418.1  (see  Appendix  A  for  results).  Samples  collected  by  Parsons  ES 
were  analyzed  for  TVH  using  USEPA  Method  SW8015,  modified,  and  three  samples 
were  also  analyzed  for  TEH  using  USEPA  Method  8015,  modified.  The  TVH  results 
correlate  well  with  the  BTEX  results,  with  the  maximum  TVH  concentration  of  3.5 
mg/L  detected  at  monitoring  wells  MD75-MW04  and  MD75-MW14  (Table  4.3).  As 
stated  in  Section  4.3. 1.1,  the  similarity  between  the  shallow  and  deep  petroleum 
hydrocarbon  concentrations  at  the  location  of  this  well  cluster  suggests  that  the  deep 
detections  may  be  occurring  as  a  result  of  cross-contamination  from  the  shallow  sand 
zone.  The  TEH  concentrations  are  all  substantially  greater  than  the  corresponding 
TVH  concentrations,  indicating  that,  similar  to  soil  contamination,  diesel-range 
petroleum  hydrocarbons  are  more  abundant  than  gasoline-range  hydrocarbons  in  the 
groundwater  beneath  this  site. 

4.3. 1.3  Chlorinated  Volatile  Organic  Compounds 

Groundwater  samples  collected  in  1995  by  Parsons  ES  were  analyzed  for  chlorinated 
VOCs  and  ethylene  (which  is  a  byproduct  of  chlorinated  solvent  degradation).  Table 
4.4  contains  analytical  data  for  these  compounds.  The  VOC  cis-l,2-dichloroethene 
(cis-l,2-DCE)  was  detected  in  the  sample  from  deep  monitoring  well  MD75-MW14  at 
a  concentration  of  1  pg/L.  Chlorinat^  solvents  were  not  detected  in  the  remaining 
samples.  Ethylene  was  detected  in  three  samples  at  the  following  concentrations: 
O.OOIJ  mg/L  at  75MP-2S,  O.OOIJ  mg/L  at  75MP-4S,  and  <0.003  mg/L  at  MD75- 
MW04. 


4.3.2  Inorganic  Chemistry  and  Geochemical  Indicators  of  Biodegradation 

Microorganisms  obtain  energy  for  cell  production  and  maintenance  by  catalyzing  the 
transfer  of  electrons  from  electron  donors  to  electron  acceptors.  This  results  in  the 
oxidation  of  the  electron  donor  and  the  reduction  of  the  electron  acceptor.  Electron 
donors  at  the  site  are  natural  organic  carbon  and  fuel  hydrocarbon  compounds.  Fuel 
hydrocarbons  are  completely  degraded  or  detoxified  if  they  are  utilized  as  the  primary 
electron  donor  for  microbial  metabolism  (Bouwer,  1992).  Electron  acceptors  are 
elements  or  compounds  that  occur  in  relatively  oxidized  states,  and  typically  can 
include  oxygen,  nitrate,  ferric  iron,  sulfate,  and  carbon  dioxide.  Microorganisms 
preferentially  utilize  electron  acceptors  while  metabolizing  fuel  hydrocarbons  (Bouwer, 
1992).  DO  is  utilized  first  as  the  prime  electron  acceptor.  After  the  DO  is  consumed, 
anaerobic  microorganisms  typically  use  electron  acceptors  (as  available)  in  the 
following  order  of  preference:  nitrate,  ferric  iron  hydroxide,  sulfate,  and  finally  carbon 
dioxide.  Because  the  biodegradation  of  fuel  hydrocarbons  should  deplete  the 
concentrations  of  these  electron  acceptors,  construction  of  isopleth  maps  depicting  their 
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TABLE  4.4 

1995  GROUNDWATER  QUALITY  DATA  FOR 
CHLORINATED  VOLATILE  ORGANIC  COMPOUNDS  AND  ETHYLENE 

PUMPHOUSE  75 
INTRINSIC  REMEDIATION  TS 
MACDILL  AIR  FORCE  BASE,  FLORIDA 


Sample 

Identification 

PCE*" 

(ppb)®’ 

TCE*^ 

(ppb) 

1,1 -DCE'' 
(ppb) 

Trans- 

1,2-DCE'^ 

(ppb) 

Cis- 

1,2-DCE'' 

(ppb) 

Vinyl 

Chloride 

(ppb) 

Ethylene 

(ppm)*' 

75MP-2S 

ND*^ 

ND 

ND 

ND 

ND 

ND 

0.00  IJ’' 

■'SMP-SD 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

75MP-4S 

ND 

ND 

ND 

ND 

ND 

ND 

O.OOIJ 

75MP-5D 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

75MP-6D 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

75MP-7D 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

75MP-7S 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

75MP-8D 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

75MP-8S 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

75MP-9D 

ND 

ND 

IJD 

ND 

ND 

ND 

ND 

75MP-9S 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MD75-MW02 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MD75-MW03 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MD75-MW04 

ND 

ND 

ND 

ND 

ND 

ND 

<0.003 

MD75-MW04  dup 

ND 

ND 

ND 

ND 

ND 

ND 

NA^ 

MD75-MW05 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MD75-MW06 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MD75-MW07 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MD75-MW08 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MD75-MW09 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MD75-MW10 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MD75-MW11 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MD75-MW12 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MD75-MW13 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MD75-MWI4 

ND 

ND 

ND 

ND 

1.0 

ND 

ND 

MD75-MW14dup 

ND 

ND 

ND 

ND 

I.l 

ND 

NA 

MD75-MW15 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MD75-MW16 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

“  PCE  =  Tetrachloroethene. 

TCE  =  Trichloroethene. 

1,1 -DCE  =1,1  Dichloroethene. 

^  Trans-1,2-DCE  =  Trans-l,2,-Dichloroethene.  ^ 

Cis-1,2-DCE  =  Cis-l,2-DichIoroethene. 

^  ppb  =  parts  per  billion. 

ppm  =  parts  per  million. 

^  ND  =  compound  not  detected. 

J  =  laboratory-estimated  value  I 

^  NA  =  compound  not  analyzed  for. 

Note;  Analysis  methods  included  Robert  S.  Kerr  Standard  Operating  PriKedure 
(RSKSOP)-148  for  volatile  organic  compounds  and  RSKSOP-175  for  ethylene. 
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concentrations  relative  to  a  dissolved  fuel  hydrocarbon  plume  can  provide  evidence  of 
whether  biodegradation  is  occurring,  and  the  degree  to  which  it  is  occurring. 

During  anaerobic  biodegradation,  there  is  an  increase  in  the  concentrations  of 
metabolic  byproducts  derived  from  the  microbial  degradation  of  fuel  hydrocarbons. 
Metabolic  byproducts  include  ferrous  iron  produced  during  iron  reduction,  and  methane 
produced  during  methanogenesis,  which  uses  carbon  dioxide  as  the  electron  acceptor. 
Therefore,  isopleth  maps  depicting  the  concentrations  of  these  byproducts  provide 
additional  evidence  of  biodegradation. 

The  driving  force  of  BTEX  degradation  is  electron  transfer,  as  quantified  by  the 
Gibbs  free  energy  of  the  reaction  (AG,)  (Stumm  and  Morgan,  1981;  Bouwer,  1994; 
Godsey,  1994).  The  value  of  AG,  represents  the  quantity  of  free  energy  consumed  or 
yielded  to  the  system  during  the  reaction.  Table  4.5  lists  stoichiometry  of  the  redox 
equations  involving  BTEX  and  the  resulting  AG,.  Although  thermodynamically 
favorable,  most  of  the  reactions  involved  in  BTEX  oxidation  cannot  proceed  abiotically 
because  of  the  lack  of  activation  energy.  Microorganisms  are  capable  of  providing  the 
necessary  activation  energy;  however,  they  will  facilitate  only  those  redox  reactions 
that  have  a  net  yield  of  energy  (i.e.,  AG,  <  0). 

Depending  on  the  types  and  concentrations  of  electron  acceptors  present  (e.g., 
nitrate,  ferric  iron,  sulfate,  carbon  dioxide),  pH  conditions,  and  redox  potential, 
anaerobic  biodegradation  can  occur  by  denitrification,  ferric  iron  reduction,  sulfate 
reduction,  or  methanogenesis.  Other,  less  common  anaerobic  degradation  mechanisms 
such  as  manganese  reduction  may  dominate  if  the  physical  and  chemical  conditions  in 
the  subsurface  favor  use  of  these  electron  acceptors.  Anaerobic  destruction  of  BTEX 
compounds  is  associated  with  the  accumulation  of  fatty  acids,  production  of  methane, 
solubilization  of  iron,  and  reduction  of  nitrate  and  sulfate  (Cozzarelli  et  al.,  1990; 
Wilson  et  al.,  1990).  In  addition,  an  increase  in  alkalinity  is  often  observed  when 
BTEX  compounds  are  being  biodegraded.  Environmental  conditions  and  microbial 
competition  will  ultimately  determine  which  processes  will  dominate.  Vroblesky  and 
Chapelle  (1994)  show  that  the  dominant  terminal  electron  accepting  process  can  vary 
both  temporally  and  spatially  in  an  aquifer  with  fuel  hydrocarbon  contamination. 

On  the  basis  of  available  data,  biodegradation  of  fuel  hydrocarbons  at  Pumphouse  75 
is  occurring,  and  as  discussed  below,  concentrations  of  methane  and  sulfate  indicate 
that  methanogenesis  and  sulfate  reduction  are  the  primary  pathways  for  biodegradation. 
Concentrations  of  DO,  nitrate,  and  ferrous  iron  also  support  the  occurrence  of 
biodegradation,  but  the  trends  are  less  apparent.  Alkalinity  data  also  support  the 
occurrence  of  biodegradation.  Geochemical  parameters,  and  their  relation  to  the 
distribution  of  dissolved  BTEX  in  groundwater,  are  discussed  in  the  following  sections. 

4.3.2. 1  Dissolved  Oxygen 

DO  concentrations  were  measured  at  monitoring  wells  and  monitoring  points  in 
March  1995  (Table  4.6).  Figure  4.4  is  an  isopleth  map  showing  the  distribution  of  DO 
concentrations  in  groundwater.  The  generally  low  DO  concentrations  both  inside  and 
outside  of  the  contaminant  plume  indicate  that  the  groundwater  system  is  naturally  low 
in  DO,  that  DO  is  not  an  important  electron  acceptor  at  this  site,  and  that  the 
degradation  mechanisms  operating  at  the  site  are  primarily  anaerobic.  Within  the  area 
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m  TABLE  4.5 

COUPLED  OXIDATION  REACTIONS  FOR  BTEX  COMPOUNDS 

PUMPHOUSE  75 
INTRINSIC  REMEDIATION  TS 
MACDELL  AIR  FORCE  BASE,  FLORIDA 


(! 


% 


A 


Coupled  Benzene  Oxidation  Reactions 

AG”, 

(kcal/mole 

Benzene) 

AG”, 

(kJ/mole 

Benzene) 

Stoichiometric  Mass 
Ratio  of  Electron 
Acceptor  to 
Compound 

7.502  +  CflWtf  =•  6CO2,, 

Benzene  oxidation  /aerobic  respiration 

-765.34 

-3202 

3.07:1 

6S(T3  +<S«*  +  C«H<i  =>  6CO2.,  +6H2O  +SN2a 

Benzene  oxidation  /  denitrification 

-IIS.IS 

-3245 

4.77:1 

60H*  +  30Fe(OH)j^  +  CtHe  =>  6CO2  +  SOFe^*  +  78H2O 

Benzene  oxidation  /  iron  reduction 

-560. 10 

-2343 

21  5:1“^ 

+  i.7550j-  +  CtH6  =■  6C02^  +  S.ISH  25“  + 

Benzene  oxidation  /  sulfate  reduction 

-122.93 

-514.3 

4.61:1 

4.5H2O  +  C6H6=^2.25C024  +3.75CH4 

Benzene  oxidation  /  methanoi^enesis 

-32.40 

-135.6 

0.77:1 

Coupled  Toluene  O.xidation  Reactions 

AG”, 

(kcal/mole 

Toluene) 

AG”, 

(kJ/inole 

Toluene) 

Stoichiometric  Mass 
Ratio  of  Electron 
Acceptor  to 
Compound 

90i  +  CdWjCA/j  =>  7C0j., 

Toluene  oxidation  /aerobic  respiration 

-913,76 

-3823 

3.13;1 

7.2mj  +  7.2h*  +  CtHiCHi  =>7CO,.,  +  7.6//, O  3-  36N2., 

Toluene  oxidation  /  denitrification 

-926.31 

-3875 

4.85:1 

72//*  +  36Fe(OH),^  +  C>H,CH,  =•  7CO,  +  36Ft‘*  +94H,0 

Toluene  oxidation  /  iron  reduction 

-667.21 

-2792 

21.86:1*' 

9H^  +4.5soi  +  C,H,CH,  =>  7CO,.,  +  4H:0 

Toluene  oxidation  /  sulfate  reduction 

-142  86 

-597,7 

4.7:1 

SH:0  +  C,HiCH,  =>  2.5CO,.,  +  4.SCH4 

Toluene  oxidation  /  methanof^enesis 

-34.08 

-142  6 

0,78:1 

« 


» 


4 
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TABLE  4.5  (Continued) 

COUPLED  OXroATION  REACTIONS  FOR  BTEX  COMPOUNDS 

PUMPHOUSE  75 
Intrinsic  Remediation  TS 
MacDiil  Air  Force  Base,  Florida 


Coupled  Ethylbenzene  Oxidation  Reactions 

AG“r 

(kcal/mole 

Ethyl¬ 

benzene) 

AG°, 

(kJ/mole 

Ethyl¬ 

benzene) 

Stoichiometric  Mass 
Ratio  of  Electron 
Acceptor  to 
Compound 

I0.SO2  +  C6HSC2H5  +5//2O 

Ethylbenzene  oxidation  /aerobic  respiration 

-1066.13 

-4461 

3.17:1 

S.4NO,  +S.4H*  +  CtHsCiHs  =>  SCOu  +  9.2h,0  +  4.2Nu 
Ethylbenzene  oxidation  /  denitrification 

-1080.76 

-4522 

4.92:1 

S4H*  +42Fe(OH),,  +  C,HsC,H,  =>  SCO,  +  42Fe‘*  4  U0H,O 

Ethylbenzene  oxidation  /  iron  reduction 

-778.48 

-3257 

22:1*' 

J0.SH*  +S.2SS0i  +  C,H,C,H,  =•  ScO,^  4S.2SH,S"  +SH,0EA 

Ethylbenzene  oxidation  /sulfate  reduction 

-166.75 

-697.7 

4.75:1 

5.5H2O  +  CtHsCiHs  =»  2.75COi^  +S.25CH4 

Ethylbenzene  oxidation  /  methancgenesis 

-39.83 

-166.7 

0.79:1 

» 


(t 

I 


A 


» 


i 


» 


Coupled  m-Xylene  Oxidation  Reactions 

AG“, 

(kcal/mole 

OT-xylene) 

AG“r 

(kJ/tnole 

/n-,xylene) 

Stoichiometric  Mass 
Ratio  of  Electron 
Acceptor  to 
Compound 

JO.SO,  +  C,H4(CH,),  =>  SCOu  4-5h,o 
m-Xylene  oxidation  /aerobic  respiration 

-1063.25 

-4448 

3.17:1 

8.4SO,  +  S.4H*  +  C.H.rCH,),  =•  SCO,^  +  9.2ti,0  +  4.2n,^ 
m-Xylene  oxidation  /  denitrification 

-1077.81 

-4509 

4.92:1 

84 H*  +42Fe(OH),^  +  C.ff.rCH,),  =5  SCO,  4  42Fe’*  4  JWH,0 

m-Xylene  oxidation  /  iron  reduction 

-775.61 

-3245 

10.5 4  5.2SSOi  +  C,H4(CH,),  =>  8CO,j  4  5.25 H, S'  4  5h,0 
m-Xylene  oxidation  /sulfate  reduction 

-163.87 

-685.6 

4.75:1 

5.5H,0  4  C4H4<CH,),  =>  2.75cO,^  4  5.25CH4 
m-Xylene  oxidation  /  methanozenesis 

-36.95 

-154.6 

0.79:1 

Mass  of  ferrous  iron  produced  during  microbial  respiration. 
Mass  of  methane  produced  during  microbial  respiration. 
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TABLE  4.6 

1995  GROUNDWATER  GEOCHEMICAL  DATA 
PUMPHOUSE  75 
INTRINSIC  REMEDIATION  TS 
MACDILL  AIR  FORCE  BASE,  FLORIDA 


•  4 


r  I  -  potendil  turbidity  interference. 

Note:  See  Tible  2.2  for  AnAtysU  metlwxts. 
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characterized  by  substantially  elevated  BTEX  concentrations  (greater  than  1(X)  |ig/L), 
DO  concentrations  are  generally  below  0.2  mg/L,  and  are  as  low  as  0.08  mg/L  (at 
75MP-4S,  MD75-MW04,  MD75-MW05,  and  MD75-MW08).  DO  levels  measured 
outside  or  on  the  margin  of  the  plume  range  from  0.04  mg/L  to  2.12  mg/L.  The  data 
do  not  clearly  indicate  the  magnitude  of  background  DO  concentrations;  therefore,  the 
assimilative  capacity  calculations  contained  in  the  following  paragraphs  are  speculative. 
In  the  two  monitoring  well/point  clusters  (MP-4S/MW04/MW14  and  MP- 
2S/MW  12/MW  16),  the  DO  values  are  generally  similar  at  all  depths.  Therefore,  this 
parameter  does  not  shed  any  light  on  the  validity  of  the  BTEX  detections  in  the  deep 
wells. 

The  stoichiometry  of  BTEX  mineralization  to  carbon  dioxide  and  water  caused  by 
aerobic  microbial  biodegradation  is  presented  in  Table  4.5.  The  average  mass  ratio  of 
oxygen  to  total  BTEX  is  approximately  3.14  to  1.  This  translates  to  the  mineralization 
of  approximately  0.32  mg  of  BTEX  for  every  1.0  mg  of  DO  consumed.  With  a 
maximum  observed  shallow  groundwater  DO  concentration  of  approximately  0.48 
mg/L,  and  a  minimum  observed  DO  concentration  within  the  plume  of  0.08  mg/L,  the 
shallow  groundwater  at  this  site  may  have  the  capacity  to  assimilate  a  maximum  of 
0.13  mg/L  (130  pg/L)  of  total  BTEX  through  aerobic  biodegradation.  This  may  be  a 
conservative  estimate  of  the  assimilative  capacity  of  DO  because  microbial  cell  mass 
production  was  not  taken  into  account  by  the  stoichiometry  presented  in  Table  4.5. 

When  cell  mass  production  is  accounted  for,  the  mineralization  of  benzene  to  carbon 
dioxide  and  water  is  given  by; 

QH«  +  2.5O2  +  HCO3  +  NH4  ^  C5H7O2N  +  2CO2  +  2H2O 


This  equation  indicates  that  5.0  fewer  moles  of  DO  are  required  to  mineralize  1 
mole  of  benzene  when  cell  mass  production  is  taken  into  account.  On  a  mass  basis,  the 
ratio  of  DO  to  benzene  is  given  by: 

Benzene  6(12)  +  6(1)  =  78  gm 

Oxygen  2.5(32)=  80  gm 

Mass  Ratio  of  Oxygen  to  Benzene  =  80/78  =  1.03:1 

On  the  basis  of  these  stoichiometric  relationships,  1 .03  mg  of  oxygen  is  required  to 
mineralize  1  mg  of  benzene.  Similar  calculations  can  be  made  for  toluene, 
ethylbenzene,  and  the  xylenes.  Based  on  these  calculations,  approximately  0.97  mg  of 
BTEX  is  mineralized  to  carbon  dioxide  and  water  for  every  1.0  mg  of  DO  consumed. 
With  a  maximum  background  DO  concentration  of  approximately  0.48  mg/L  and  a 
minimum  DO  concentration  within  the  plume  of  0.08  mg/L,  the  shallow  groundwater 
at  this  site  may  have  the  capacity  to  assimilate  up  to  0.39  mg/L  (390  pg/L)  of  total 
BTEX  if  micrci)ial  cell  mass  production  is  taken  into  account. 

4.3.2.2  Nitrate/Nitrite 

Concentrations  of  nitrate  and  nitrite  were  measured  at  groundwater  monitoring  wells 
and  monitoring  points  in  March  1995  (Table  4.6).  Nitrite  was  detected  only  in  the 
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sample  from  monitoring  point  75MP-4S,  while  nitrate  was  detected  in  12  samples  from 
10  wells  at  concentrations  ranging  from  0.06  mg/L  to  0.99  mg/L  (Table  4.6).  Nitrate 
concentrations  in  areas  characterized  by  the  presence  of  elevated  BTEX  concentrations 
were  less  than  0.1  mg/L.  The  highest  concentration  of  nitrate  was  detected  in 
monitoring  point  75MP-8S,  which  had  no  detectable  BTEX  concentration.  However, 
nitrate  concentrations  do  not  appear  to  be  significantly  depleted  in  areas  containing 
elevated  dissolved  BTEX  concentrations,  as  evidenced  by  the  lack  of  nitrate  detections 
in  more  outlying  areas.  Conversely,  the  majority  of  nitrate  detections  were  located 
within  the  BTEX  plume  area.  Therefore,  the  nitrate  data  suggest  that  denitrification  is 
not  a  significant  process  contributing  to  BTEX  biodegradation  at  this  site. 

The  stoichiometry  of  BTEX  mineralization  to  carbon  dioxide,  water,  and  nitrogen 
caused  by  denitrification  (in  the  absence  of  microbial  cell  production)  is  presented  in 
Table  4.5.  The  average  mass  ratio  of  nitrate  to  total  BTEX  is  approximately  4.9  to  1. 
This  translates  to  the  mineralization  of  approximately  0.20  mg  of  BTEX  for  every 
1.0  mg  of  nitrate  consumed.  With  a  maximum  observed  nitrate  concentration  of  0.99 
mg/L,  the  shallow  groundwater  at  this  site  may  have  the  capacity  to  assimilate  0.20 
mg/L  (200  pg/L)  of  total  BTEX  during  denitrification.  This  may  be  a  conservative 
estimate  of  the  assimilative  capacity  of  nitrate  because  microbial  cell  mass  production 
has  not  been  taken  into  account  by  the  stoichiometry  shown  above.  However,  the  lack 
of  clear  correspondence  between  depleted  nitrate  concentrations  and  elevat^  BTEX 
concentrations  suggest  that  denitrification  is  not  a  primary  biodegradation  mechanism  at 
this  site. 

4.3. 2. 3  Ferrous  Iron 

Figure  4.5  is  an  isopleth  map  showing  the  distribution  of  ferrous  iron  in 
groundwater  in  the  upper  portion  of  the  saturated  zone,  and  Table  4.6  summarizes 
ferrous  iron  concentrations.  Comparison  of  Figure  4.3  and  4.5  indicates  that  ferrous 
iron  is  being  produced  in  the  area  of  the  BTEX  plume  via  the  reduction  of  ferric  iron 
during  anaerobic  biodegradation  of  BTEX  compounds.  Ferrous  iron  concentrations 
detected  within  the  area  bounded  by  the  100-pg/L  BTEX  isopleth  (Figure  4.3)  range 
from  0.61  mg/L  at  monitoring  well  MD75-MW12  to  20.9  mg/L  at  monitoring  point 
75MP-4S.  Background  levels  of  ferrous  iron,  measured  in  shallow  wells  that  are 
hydraulically  upgradient  or  cross-gradient  from  the  BTEX  plume,  ranged  from  0.02 
mg/L  at  MD75-MW05  to  0.15  mg/L  at  MD75-MW07.  In  well  cluster  MP- 
4S/MW04/MW14,  the  highest  ferrous  iron  concentration  was  detected  in  MP-4S, 
which  is  screened  in  the  top  5  feet  of  the  saturated  zone.  Conversely,  the  deep  well  at 
cluster  MP-2S/MW12/MW16  had  the  highest  ferrous  iron  concentration.  In  the 
remaining  well  clusters,  the  deeper  sample  had  the  highest  ferrous  iron  concentration, 
even  where  the  shallow  sample  contained  the  highest  BTEX  concentration.  Therefore, 
the  measured  concentrations  of  this  parameter  do  not  provide  a  consistent  indication  of 
the  co-occurrence  of  iron  reduction  and  BTEX  contamination  with  depth  in  the  shallow 
aquifer. 

The  stoichiometry  of  BTEX  oxidation  to  carbon  dioxide,  ferrous  iron,  and  water  by 
iron  reduction  through  anaerobic  microbial  biodegradation  is  presented  in  Table  4.5. 
On  average,  37.5  moles  of  ferric  iron  hydroxide  are  required  to  metabolize  one  mole  of 
total  BTEX.  Conversely,  an  average  of  37.5  moles  of  ferrous  iron  are  produced  for 
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each  mole  of  total  BTEX  consumed.  On  a  mass  basis,  this  translates  to  approximately 

21.8  mg  ferrous  iron  produced  for  each  1  mg  of  total  BTEX  metabolized. 

The  highest  measured  concentration  was  20.9  mg/L,  measured  at  monitoring 
point  75MP-4S.  Assuming  an  average  background  ferrous  iron  concentration  of  0. 1 
mg/L,  this  suggests  that  the  shallow  groundwater  at  this  site  has  the  capacity  to 
assimilate  0.95  mg/L  (950  pg/L)  of  total  BTEX  during  iron  reduction.  This  may  be  a 
conservative  estimate  of  the  assimilative  capacity  of  iron  because  microbial  cell  mass 
production  has  not  been  taken  into  account  by  the  stoichiometry  shown  in  Table  4.5. 
In  addition,  this  calculation  is  based  on  observed  ferrous  iron  concentrations  and  not  on 
the  amount  of  ferric  hydroxide  available  in  the  aquifer.  Therefore,  iron  assimilative 
capacity  could  be  much  higher. 

Recent  evidence  suggests  that  the  reduction  of  ferric  iron  to  ferrous  iron  cannot 
proceed  at  all  without  microbial  mediation  (Lovley  and  Phillips,  1988;  Lovley  et  al., 
1991;  Chapelle,  1993).  None  of  the  common  organic  compounds  found  in  low- 
temperature,  neutral,  reducing  groundwater  could  reduce  ferric  oxyhydroxides  to 
ferrous  iron  under  sterile  laboratory  conditions  (Lovley  et  al.,  1991).  This  means  that 
the  reduction  of  ferric  iron  requires  microbial  mediation  by  microorganisms  with  the 
appropriate  enzymatic  capabilities.  Because  the  reduction  of  ferric  iron  cannot  proceed 
without  microbial  intervention,  the  elevated  concentrations  of  ferrous  iron  that  were 
measured  in  the  contaminated  groundwater  at  the  site  are  very  strong  indicators  of 
microbial  activity. 

4.3.2.4  Sulfate 

Sulfate  concentrations  in  shallow  groundwater  at  the  site  ranged  from  1 .22  mg/L  to 

65.8  mg/L.  Figure  4.6  is  an  isopleth  map  showing  the  distribution  of  sulfate  in 
shallow  groundwater  in  March  1995.  Comparison  of  Figures  4.3  and  4.6  shows 
graphically  that  areas  with  elevated  total  BTEX  concentrations  have  depleted  sulfate 
concentrations.  This  is  a  strong  indication  that  anaerobic  biodegradation  of  BTEX 
compounds  is  occurring  at  the  site  through  the  microbially  mediated  process  of  sulfate 
reduction.  In  well  cluster  MP-4S/MW04/MW14,  sulfate  concentrations  are 
consistently  low  at  all  depth  intervals.  At  cluster  MP-2S/MW  12/MW  16  however, 
sulfate  concentrations  are  lowest  (and  BTEX  concentrations  are  highest)  in  the  deepest 
well,  indicating  that  sulfate  reduction  is  most  prevalent  deeper  in  the  aquifer  at  this 
location.  At  most  of  the  remaining  monitoring  well/point  clusters,  sulfate 
concentrations  were  lowest  in  the  deeper  interval,  regardless  of  the  distribution  of 
dissolved  BTEX  concentrations.  At  75MP-7S/7D  however,  sulfate  concentrations  were 
most  elevated  in  the  deep  sample. 

The  stoichiometry  of  BTEX  mineralization  to  carbon  dioxide,  sulfur,  and  water  by 
sulfate  reduction  through  anaerobic  microbial  biodegradation  is  present«i  in  Table  4.5. 
The  average  mass  ratio  of  sulfate  to  total  BTEX  is  approximately  4.7  to  1.  This 
translates  to  the  mineralization  of  approximately  0.21  mg  of  total  BTEX  for  every 
1.0  mg  of  sulfate  consumed. 
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Shallow  sulfate  concentrations  at  five  background  locations  upgradient  or 
crossgradient  from  the  BTEX  plun;e  ranged  from  22.8  mg/L  to  65.8  mg/L  and 
averaged  33.4  mg/L  (at  MD75-MW05,  MD75-MW07,  MD75-MW06,  MD75-MW15, 
and  MD75-MW03).  Assuming  a  conservative  average  background  sulfate  ' 

concentration  of  25  mg/L,  the  shallow  groundwater  at  this  site  has  the  capacity  to 
assimilate  approximately  5.25  mg/L  (5,250  pg/L)  of  total  BTEX  during  sulfate 
reduction.  TTiis  may  be  a  conservative  estimate  of  the  assimilative  capacity  of  sulfate 
in  the  groundwater  because  microbial  cell  mass  production  has  not  been  taken  into 
account  by  the  stoichiometry  presented  in  Table  4.5.  i 

4.3.2.5  Methane 

Figure  4.7  is  an  isopleth  map  showing  the  distribution  of  methane  in  groundwater  in 
the  shallow  aquifer.  Comparison  of  Figures  4.3  and  4.7  shows  graphically  that  areas 
with  elevated  total  BTEX  concentrations  correlate  with  elevated  methane  * 

concentrations.  This  is  a  strong  indication  that  anaerobic  biodegradation  of  the  BTEX 
compounds  by  methanogenesis  is  occurring  at  the  site. 

Methane  concentrations  detected  in  shallow  groundwater  ranged  from  0.035  mg/L  to 
14.47  mg/L.  The  average  background  groundwater  methane  concentration  in  wells 
MD75-MW05,  MD75-MW15,  MD75-MW03,  and  monitoring  point  75MP-8  is  0.04  • 

mg/L.  Samples  collected  from  monitoring  wells  and  monitoring  points  located  near  the 
areas  with  the  highest  BTEX  concentrations  contain  the  highest  methane  concentrations. 

At  five  shallow  wells  (MD75-MW04,  75MP-4S,  MD75-MW08,  MD75-MW12,  and 

75MP-2S)  located  within  the  l(X)-pg/L  BTEX  isopleth  (Figure  4.3),  methane 

concentrations  range  from  1.89  to  14.5  mg/L.  TTie  highest  detect^  methane  I 

concentration  of  15.4  mg/L  occurred  in  the  sample  from  deep  well  MW14.  The 

concentration  in  the  paired  shallow  well  (MW04)  and  monitoring  point  (MP-4S)  were 

1.89  and  14.5  mg/L,  respectively.  At  the  other  well  cluster  (MP-2S/MW  12/MW  16), 

methane  concentrations  were  very  similar  at  all  depth  intervals.  At  the  remaining 

monitoring  well/point  clusters  for  which  methane  data  are  available,  the  deep  sample 

exhibited  the  highest  methane  concentration  at  clusters  MW02/MP-6D  and  MW15/MP-  ► 

3D,  and  the  methane  concentrations  in  the  shallow  and  deep  samples  were  similar  at 

MP-9S/9D  and  MP-8S/8D.  Therefore,  analysis  results  for  this  parameter  do  not 

provide  a  consistent  indication  of  the  validity  of  the  BTEX  detections  in  the  deeper 

portions  of  the  shallow  aquifer. 

The  stoichiometry  of  BTEX  oxidation  to  carbon  dioxide  and  methane  by  * 

methanogenesis  is  presented  in  Table  4.5.  On  average,  approximately  1  mg  of  tot^ 

BTEX  is  degraded  for  every  0.78  mg  of  methane  produced.  Given  a  maximum  detected 
shallow  methane  concentration  of  14.5  mg/L  and  an  assumed  background  concentration 
of  0.04  mg/L,  the  shallow  groundwater  has  the  capacity  to  assimilate  approximately 

18.5  mg/L  (18,500  pg/L)  of  total  BTEX  through  methanogenesis.  This  may  be  a  » 

conservative  estimate  of  the  assimilative  capacity  due  to  methanogenesis  because  these 

calculations  are  based  on  observed  methane  concentrations  and  not  on  the  amount  of 

carbon  dioxide  available  in  the  aquifer,  and  microbial  cell  mass  production  was  not 

taken  into  account  by  the  stoichiometry  shown  in  Table  4.5.  Because  methanogenesis 

produces  more  carbon  dioxide  than  it  consumes,  an  unlimited  supply  of  carbon  dioxide 

is  theoretically  available  once  the  process  of  methanogenesis  has  been  initiated.  * 

Therefore,  methanogenic  assimilative  capacity  could  be  much  higher. 
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4.3.2.6  Reductioit^Oxidatioii  Potential 


Redox  potentials  were  measured  at  groundwater  monitoring  wells/points  in  March 
1995  (Table  4.6).  Redox  potential  is  a  measure  of  the  relative  tendency  of  a  solution  to 
accept  or  transfer  electrons.  The  redox  potential  of  a  groundwater  system  depends  on 
which  electron  acceptors  are  being  reduc^  by  microbes  during  BTEX  oxidation.  The 
redox  potential  at  the  site  in  March  1995  ranged  from  -169.4  millivolts  (mV)  at 
monitoring  point  75MP-7S  to  35  mV  at  well  MD75-MW01.  The  preponderance  of  low 
measurements  indicates  that  the  groundwater  in  the  shallow  aquifer  is  generally 
reducing.  This  is  consistent  with  the  electron  acceptor  data,  which  indicate  that  the 
groundwater  system  beneath  the  study  site  has  moved  through  the  progression  of  redox 
reactions  indicated  on  Table  4.5  and  discussed  in  Section  4.3.2.  As  expected,  there  is 
a  general  tendency  for  the  lowest  redox  potentials  to  occur  within  and  along  the 
flowpath  of  the  BTEX  plume  (Figure  4.8). 

At  monitoring  well/point  cluster  MP-4S/MW04/MW14,  redox  potentials  are 
relatively  similar  at  all  of  the  sampled  depth  intervals,  although  the  lowest  redox 
potential  was  measured  in  the  shallowest  interval  (75MP-4S).  At  well/point  cluster 
MP-2S/MW12/MW16,  redox  potentials  increase  with  depth,  suggesting  that  dissolved 
BTEX  contamination  is  more  prevalent  in  the  shallower  intervals.  Redox  potentials 
were  lowest  in  the  shallow  interval  at  three  of  the  remaining  seven  well/point  clusters 
(MW15/MP-3D,  MP-9S/9D,  and  MP-7S/7D),  while  the  reverse  was  true  at  the 
remaining  four  clusters  (MW01/MP-5D,  MW02/MP-6D,  MP-8S/8D,  and  MP-IS/ID). 

The  redox  potentials  measured  at  the  site  are  higher  than  the  theoretical  ranges  of 
redox  potentiads  that  are  favorable  for  sulfate  reduction  and  methanogenesis.  This 
discrepancy  is  a  common  problem  associated  with  measuring  oxidizing  potential  using 
field  instruments.  It  is  likely  that  the  platinum  electrode  probes  are  not  sensitive  to 
some  of  the  redox  couples  (e.g.,  sulfate/sulfide).  Many  authors  have  noted  that  field 
measured  redox  data  alone  cannot  be  used  to  reliably  pr^ict  the  electron  acceptors  that 
may  be  operating  at  a  site  (e.g.,  Stumm  and  Morgan,  1981;  Godsey,  1994;  Lovley  et 
al.,  1994). 

4.3.2.7  Alkalinity 

Total  alkalinity  (as  calcium  carbonate)  was  measured  at  groundwater  monitoring 
wells/points  in  March  1995  (Table  4.6).  Alkalinity  is  a  measure  of  the  ability  of  water 
to  buffer  changes  in  pH  caused  by  the  addition  of  biologically  generated  acids.  In 
general,  as  the  amount  of  total  dissolved  BTEX  that  is  being  oxidized  increases,  the 
total  alkalinity  increases.  This  is  expected  because  the  microbially  mediated  reactions 
causing  biodegradation  of  fuel  hydrocarbons  produce  carbon  dioxide.  Changes  in 
alkalinity  are  most  pronounced  during  aerobic  respiration,  denitrification,  iron 
reduction,  and  sulfate  reduction,  and  less  pronounced  during  methanogenesis  (Morel 
and  Hering,  1993).  In  addition,  Willey  et  al  (1975)  show  that  short-chain  aliphatic 
acid  ions,  which  can  be  produced  during  biodegradation  of  fuel  hydrocarbons  as 
intermediates,  can  contribute  to  alkalinity  in  groundwater. 

Assuming  complete  mineralization,  the  alkalinity-enhancing  reactions  follow  the 
generalized  stoichiometry: 

CH  CO2  +  H2O  ->  HjCOj  +  CaCOj  ->  +  IHCOi 


%  • 
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The  mass  ratio  of  pJkalinity  produced  during  oxidation  of  BTEX  can  be  calculated. 
The  molar  ratio  of  alkalinity  (as  CaCOa)  produced  during  benzene  oxidation  via  aerobic 
respiration,  denitrification,  iron  (III)  reduction,  and  sulfate  reduction  is  given  by: 

CeHt  -^6COj-f^6CaCO, 


Therefore,  6  moles  of  CaCOs  are  produced  during  the  metabolism  of  1  mole  of 
benzene.  On  a  mass  basis,  the  ratio  of  alkalinity  to  benzene  is  given  by: 

Molecular  weights:  Benzene  6(12)+6(1)  =  78  gm 

Alkalinity  (as  C&CO3)  6(40)+6( 1 2)+ 1 8(  1 6)=600  gm 

Mass  ratio  of  alkalinity  to  benzene  =  600:78  =  7.69: 1 


Therefore,  7.69  mg  of  alkalinity  (as  CaCOs)  are  produced  during  the  metabolism 
of  1  mg  of  benzene.  This  means  that  for  every  1  mg  of  alkalinity  produced,  0. 13  mg 
of  BTEX  is  destroyed.  Similar  calculations  can  be  made  for  toluene,  ethylbenzene,  and 
xylene.  Table  4.7  summarizes  the  results  of  these  calculations  for  all  of  the  BTEX 
compounds  during  aerobic  respiration,  denitrification,  iron  (III)  reduction,  and  sulfate 
reduction.  Methanogenesis  does  not  cause  significant  changes  in  alkalinity. 

As  shown  in  Figure  4.9,  total  alkalinity  at  Pumphouse  75  is  in  the  low  to  moderate 
range  for  groundwater,  varying  from  10  mg/L  at  monitoring  point  75MP-3D  to  380 
mg/L  at  MD75-MW04.  This  level  of  alkalinity  might  not  be  sufficient  to  buffer 
potential  changes  in  pH  caused  by  biologically  mediated  BTEX  oxidation  reactions; 
therefore,  it  might  not  be  possible  to  utilize  some  electron  receptors  to  their  full 
availability.  At  monitoring  well/point  cluster  MP-4S/MW04/MW14,  alkalinity  values 
are  similar  at  all  of  the  sampled  depth  intervals.  Conversely,  alkalinity  values  are 
lowest  in  the  shallower  intervals  at  cluster  MP-2S/MW12/MW16,  suggesting  that 
microbial  biodegradation  of  hydrocarbons  is  most  prevalent  in  the  deepest  interval  at 
this  location.  At  the  remaining  well/point  clusters,  alkalinity  values  in  ^e  shallow  and 
deep  intervals  tend  to  be  either  similar  or  higher  in  the  shallower  interval. 

The  mass  ratio  of  alkalinity  (as  CaC03)  produced  to  BTEX  degraded  during  aerobic 
respiration,  denitrification,  ferric  iron  reduction,  and  sulfate  reduction  is  shown  in 
Table  4.7.  On  average,  approximately  7.69  mg  of  alkalinity  (as  CaC03)  is  produced 
for  every  0.13  mg  of  BTEX  destroyed.  Given  a  maximum  detected  alk^inity  of  380 
mg/L  and  an  assumed  background  concentration  of  100  mg/L,  the  shallow  groundwater 
has  the  capacity  to  assimilate  approximately  4.7  mg/L  (4,700  pg/L)  of  total  BTEX. 
This  calculation  is  speculative  due  to  the  uncertainty  associated  with  background 
alkalinity  values. 
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TABLE  4.7 

MASS  RATIO  OF  ALKALINITY  (AS  CACO3)  PRODUCED  TO  BTEX 
DEGRADED  DURING  AEROBIC  RESPIRATION,  DENITRmCATION, 
IRON  (HI)  REDUCTION,  AND  SULFATE  REDUCTION 
PUMPHOUSE  75 
INTRINSIC  REMEDIATION  TS 

_ MACDILL  AIR  FORCE  BASE.  FLORIDA _ 


Alkalinity  Production  Reaction 

Stoichiometric 
Mass  Ratio  of 
Alkalinity 
Produced  to  BTEX 
Degraded 

Mass  of  Compound 
Degraded  (mg)  per  unit 
mass  of  Alkalinity 
Produced  (mg) 

->6C0j->6CaC03 
Benzene  Oxidation 

600:78 

0.13 

CiHt  -^iCOi^lCaCO, 

Toluene  Oxidation 

100:92 

0.13 

C1//10  ->8C0j->8CaC03 
Ethylbenzene  Oxidation 

800:104 

0.13 

C1//10  ->8ca^8CaC03 

Xylene  Oxida'ion 

800:104 

0.13 
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4.3.2.8  pH 

Measurements  of  groundwater  pH  made  in  March  1995  are  summarized  in  Table  4.6 
and  illustrated  on  Figure  4.10.  Measured  pH  values  ranged  from  4.61  to  7.69  standard 
units;  the  majority  of  the  values  are  within  the  optimal  pH  range  of  5  to  9  standard 
units  for  BTEX-degrading  microbes  in  groundwater  Denitrification  and  methanogenic 
biodegradation  rates  are  usually  optimum  between  pH  7  and  8,  and  may  drop  off 
rapidly  (but  not  cease  altogether)  below  pH  6.  As  shown  on  Figure  4. 10,  all  of  the  pH 
values  measured  within  the  100-pg/L  BTEX  isopleth  (Figure  4.3)  are  relatively  low 
(below  6.0),  possibly  because  of  the  acids  produced  during  the  biodegradation  of 
petroleum  hydrocarbons.  pH  values  measured  upgradient,  crossgradient,  and 
downgradient  from  the  BTEX  plume  are  mostly  greater  than  6.0. 

4.3.2.9  Temperature 

Groundwater  temperature  measurements  made  in  March  1995  are  summarized  in 
Table  4.6.  Temperature  affects  the  types  and  growth  rates  of  bacteria  that  can  be 
supported  in  the  groundwater  environment,  with  high  temperatures  generally  resulting 
in  higher  growth  rates.  For  every  10-degree-Celsius  (°C)  increase  in  groundwater 
temperature,  the  biodegradation  rate  should  approximately  double.  Temperatures  in  the 
shallow  aquifer  varied  from  22.5°C  to  30.5‘’C.  These  are  relatively  warm 
temperatures  for  shallow  groundwater,  suggesting  that  bacterial  growth  rates  should  be 
enhanced. 

4.3.2.10  Expressed  Assimilative  Capacity 

The  data  presented  in  the  preceding  sections  suggest  that  degradation  of  BTEX 
compounds  is  occurring  primarily  through  the  microbially  mediated  anaerobic  processes 
of  sulfate  reduction  and  methanogenesis.  Based  on  the  stoichiometry  presented  in 
Table  4.5,  the  expressed  BTEX  assimilative  capacity  of  groundwater  at  Pumphouse  75 
is  at  least  23,900  pg/L  (Table  4.8).  This  value  does  not  include  the  computed 
assimilative  capacities  associated  with  DO  (aerobic  biodegradation)  and  nitrate 
(denitrification)  due  to  the  speculative  nature  of  those  calculations  and  the  apparent 
relative  insignificance  of  these  processes.  An  expressed  assimilative  capacity  of  4,700 
pg/L  was  calculated  using  alkalinity  data.  This  value  may  be  low  due  to  the 
predominance  of  methanogenesis  as  a  biodegradation  mechanism,  which  does  not 
enhance  the  alkalinity  of  the  groundwater. 

A  closed  system  with  2  liters  of  water  can  be  used  to  help  visualize  the  physical 
meaning  of  assimilative  capacity.  Assume  that  the  first  liter  contains  no  fuel 
hydrocarbons,  but  it  contains  fuel-degrading  microorganisms  and  has  an  assimilative 
capacity  of  exactly  "x"  pg  of  fuel  hydrocarbons.  The  second  liter  has  no  assimilative 
capacity;  however,  it  contains  fuel  hydrocarbons.  As  long  as  these  2  liters  of  water  are 
kept  separate,  biodegradation  of  the  fuel  hydrocarbons  will  not  occur.  If  these  2  liters 
are  combined  in  a  closed  system,  biodegradation  will  commence  and  continue  until  the 
fuel  hydrocarbons  are  depleted,  the  electron  acceptors  are  depleted,  or  the  environment 
becomes  acutely  toxic  to  the  fuel-degrading  microorganisms.  Assuming  a  nonlethal 
environment,  if  fewer  than  "x”  pg  of  fuel  hydrocarbons  were  in  the  second  liter,  all  of 
the  fuel  hydrocarbons  will  eventually  degrade  given  a  sufficient  time;  likewise,  if 
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TABLE  4.8 

EXPRESSED  ASSBVnLATrVE  CAPACITY  OF  SITE  GROUNDWATER 

PUMPHOUSE  75 
INTRINSIC  REMEDIATION  TS 
MACDILL  AIR  FORCE  BASE,  FLORIDA 


4r 


Biodegradation  Process 

Expressed  BTEX 

Assimilative 
Capacity  (|ig/L) 

Iron  Reduction 

950 

Sulfate  Reduction 

5,250 

Methanogenesis 

18,500 

Expressed  Assimilative  Capacity 

24,700 

Expressed  Assimilative  Capacity  using  Alkalinity  Data 

4,700 
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W  greater  than  "x“  (ag  of  fuel  hydrocarbons  were  in  the  second  liter  of  water,  only  "x”  jrg 

1  of  fuel  hydrocarbons  would  ultimately  degrade.  The  groundwater  beneath  Pumphouse 

75  is  an  open  system  that  continually  receives  additional  electron  receptors  from  flow 
through  the  aquifer  and  infiltration  of  precipitation.  This  means  that  the  assimilative 
capacity  is  not  fixed  as  it  is  in  a  closed  system,  and  therefore  cannot  be  compared 
directly  to  contaminant  concentration  in  the  groundwater.  Rather,  the  expressed 
assimilative  capacity  of  groundwater  is  intended  to  serve  as  a  qualitative  tool. 
Although  the  expressed  assimilative  capacity  at  this  site  is  greater  than  the  highest 
measured  total  BTEX  concentration,  the  fate  of  BTEX  in  groundwater  and  the  potential 
impact  on  receptors  are  dependent  on  the  relationship  between  the  kinetics  of 
biodegradation  and  the  solute  transport  velocity  (Chapelle,  1994).  This  significant 
expressed  assimilative  capacity  is  a  strong  indicator  that  biodegradation  is  occurring; 
however,  it  is  not  confirmation  that  biodegradation  will  proceed  to  completion  before 
potential  downgradient  receptors  are  impacted. 
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SECTION  5 

GROUNDWATER  MODEL 


5.1  GENERAL  OVERVIEW  AND  MODEL  DESCRIPTION 

In  order  to  help  estimate  degradation  rates  for  dissolved  BTEX  compounds  at  Pumphouse 
75  and  to  help  pr^ict  the  future  migration  of  these  compounds,  Parsons  ES  modeled  the  fate 
and  transport  of  the  dissolved  BTEX  plume.  The  modeling  effort  had  three  primary 
objectives;  1)  to  predict  the  future  extent  and  concentration  of  the  dissolved  contaminant  plume 
by  modeling  the  combined  effects  of  advection,  dispersion,  sorption,  and  biodegradation;  2)  to 
assess  the  potential  for  downgradient  receptors  to  be  exposed  to  contaminants  at  concentrations 
above  regulatory  levels  of  concern;  and  3)  to  provide  technical  support  for  the  natural 
attenuation  remedial  option  at  post-modeling  regulatory  negotiations.  The  model  was 
developed  using  site-specific  data  and  conservative  assumptions  about  governing  physical  and 
chemi(^  processes.  Because  of  the  conservative  nature  of  model  input,  the  reduction  in 
contaminant  mass  caused  by  natural  attenuation  is  expected  to  exceed  mc^el  predictions.  This 
analysis  is  not  intended  to  represent  a  baseline  assessment  of  potential  risks  posed  by  site 
contamination. 

The  Bioplume  n  code  was  used  to  estimate  the  potential  for  dissolved  BTEX  migration  and 
degradation  by  naturally  occurring  mechanisms  operating  at  Pumphouse  75.  The  Bioplume  11 
model  incorporates  advection,  dispersion,  sorption,  and  biodegradation  to  simulate 
contaminant  plume  migration  and  degradation.  The  model  is  based  upon  the  US  Geological 
Survey  (USGS)  Method  of  Characteristics  (MOC)  two-dimensional  (2-D)  solute  transport 
model  of  Konikow  and  Bredehoeft  (1978).  TTie  model  was  modified  by  researchers  at  Rice 
University  to  include  a  biodegradation  component  that  is  activated  by  a  superimposed  DO 
plume.  Incorporating  the  work  of  Borden  and  Bedient  (1986),  the  model  assumes  a  reaction 
between  DO  and  BTEX  that  is  instantaneous  relative  to  the  advective  groundwater  velocity. 
Bioplume  II  solves  the  USGS  2-D  solute  transport  equation  twice,  once  for  hydrocarbon 
concentrations  in  the  aquifer  and  once  for  a  DO  plume.  The  two  plumes  are  combined  using 
superposition  at  every  particle  move  to  simulate  the  instantaneous,  biologically-mediated, 
reaction  between  hydrocarbons  and  oxygen. 

In  recent  years  it  has  become  apparent  that  anaerobic  processes  such  as  denitrification,  iron 
reduction,  sulfate  reduction,  and  methanogenesis  can  be  important  BTEX  degradation 
mechanisms  (Grbic'-Galic',  1990;  Beller  ei  al.,  1992;  Edwards  et  al.,  1992;  Edwards  and 
Grbic '-Galic 1992,  Grbic'-Galic'  and  Vogel,  1987;  Lovely  et  al.,  1989;  Hutchins,  1991). 
Because  there  is  evidence  that  anaerobic  biodegra^tion  processes  are  occurring  at  the 
Pumphouse  75  site,  these  processes  were  accounted  for  during  Bioplume  n  modeling  using  a 
first-order  anaerobic  decay  coefficient.  'The  following  subsections  discuss  in  more  detail  the 
model  setup,  input  parameters  and  assumptions,  model  calibration,  and  simulation  results. 
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5.2  CONCEPTUAL  MODEL  DESIGN  AND  ASSUMPTIONS 


Prior  to  developing  a  groundwater  model,  it  is  important  to  determine  if  sufficient  data  are 
available  to  provide  a  reasonable  estimate  of  aquifer  conditions.  In  addition,  it  is  important  to 
ensure  that  any  limiting  assumptions  can  be  justified.  The  most  important  assumption  made 
when  using  the  Bioplume  II  model  is  that  electron-acceptor-limited  biodegradation  is  occurring 
at  the  site.  The  Bioplume  II  model  assumes  that  the  limiting  factors  for  biodegradation  are:  1) 
the  presence  of  an  indigenous  hydrocarbon  degrading  microbial  population,  and  2)  sufficient 
background  electron  acceptor  concentrations.  Data  and  information  presented  in  Sections  3 
and  4  suggest  that  sulfate  and  carbon  dioxide  (methanogenesis)  are  being  used  as  the  primary 
electron  acceptors  for  anaerobic  biodegradation.  The  model  assumes  that  DO  is  the  only 
electron  acceptor  that  reacts  instantaneously  with  the  BTEX  plume.  Anaerobic  biodegradation 
of  petroleum  hydrocarbons  was  simulated  using  a  first-order  decay  constant.  Selection  of  this 
constant  is  discussed  in  Section  5.3.5. 

On  the  basis  of  the  data  presented  in  Section  3,  the  shallow  saturated  zone  was 
conceptualized  and  modeled  as  a  shallow  unconfined  aquifer  comprised  primarily  of  sand 
(Figures  3.2  and  3.3).  As  discussed  in  Section  4. 3. 1.1,  detections  of  BTFX  in  two  monitoring 
wells  screened  in  sand  and  clayey  limestone  layers  below  the  shallow  sand  zone  suggest  that 
vertical  migration  of  dissolved  BTEX  may  be  occurring.  In  some  cases  (e.g.,  ferrous  iron  and 
alkalinity  levels  in  well  cluster  MP-2S/MW12/MW16),  the  geochemical  data  support  the 
detections  of  significant  BTEX  concentrations  at  depth  in  the  shallow  aquifer  (T^le  4.3). 
Overall  however,  the  geochemical  data  are  inconclusive,  and  the  validity  of  the  contaminant 
detections  in  the  two  deep  wells  could  not  be  confirmed.  In  general,  there  are  insufficient 
hydrogeologic  and  contaminant  data  for  this  deeper  interval  to  justify  the  use  of  a  three- 
dimensional  numerical  model.  Therefore,  a  2-D  model  was  considered  to  be  appropriate  for 
modeling  the  horizontal  migration  of  the  identified  BTEX  plume  at  the  Pumphouse  75  site. 
Recommendations  for  additional  investigation  of  deeper  intervals  to  better  characterize  any 
vertical  migration  of  fuel  hydrocarbons  are  contained  in  Section  8.  Available  evidence 
suggests  that  mobile  LNAPL  is  not  present  at  the  site.  However,  continuing  sources  of 
dissolved  BTEX  contamination  remain  as  residual  LNAPL  in  the  soil. 

5.3  INITIAL  MODEL  SETUP 

Where  possible,  the  initial  setup  for  this  model  was  based  on  site-specific  data.  Where  site- 
specific  data  were  not  available  (e.g.,  effective  porosity),  reasonable  assumptions  were  made 
on  the  basis  of  widely  accepted  literature  values  for  materials  similar  to  those  found  in  the 
shallow  aquifer.  The  following  sections  describe  the  basic  model  setup.  Those  Bioplume  II 
model  parameters  that  were  varied  during  model  calibration  are  discuss^  in  Section  5.4. 

5.3.1  Gk-id  Design  and  Boundary  Conditions 

The  maximum  grid  size  for  the  Bioplume  II  model  is  limited  to  20  columns  by  30  rows. 
The  dimension  of  each  column  and  row  can  range  from  0. 1  to  999.9  feet.  A  20-  by  30-cell 
grid  was  used  to  model  the  Pumphouse  75  site.  Each  grid  cell  was  40  feet  long  by  30  feet 
wide.  The  grid  was  oriented  with  the  longest  dimension  parallel  to  the  overall  direction  of 
groundwater  flow.  The  model  grid  covers  an  area  of  720,000  square  feet,  or  approximately 
16.5  acres.  The  full  extent  of  the  model  grid  is  indicated  on  Figure  5.1. 
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Model  boundaries  are  mathematical  statements  that  represent  hydrogeologic  boundaries, 
such  as  areas  of  specified  head  (e.g.,  surface  water  bodies  or  contour  lines  of  constant 
hydraulic  head)  or  specified  flux.  Hydrogeologic  boundaries  are  represented  by  three 
mathematical  statements  that  describe  the  hydraulic  head  at  the  model  boundaries.  These 
include: 

•  Specified-head  boundaries  (Dirichlet  condition)  for  which  the  head  is  determined  as  a 
function  of  location  and  time  only.  Surface  water  bodies  exhibit  constant  head 
conditions.  Specified-head  boundaries  are  expressed  mathematically  as: 

Head  =  fix,y,z,t) 


•  Specified-flow  boundaries  (Neumann  conditions)  for  which  the  mathematical  description 
of  the  flux  across  the  boundary  is  given.  The  flux  is  defined  as  a  volumetric  flow  rate 
per  unit  area  (e.g.,  ft^/ft^/day).  No-flow  boundaries  are  a  special  type  of  specified  flow 
boundary  and  are  set  by  specifying  the  flux  to  be  zero.  Examples  of  no-flow  boundaries 
include  groundwater  divides  and  impermeable  hydrostratigraphic  units.  Specified-flux 
boundaries  are  expressed  mathematically  as: 

Flux  =  f(x,y,z,t) 


•  Head-dependent  flow  boundaries  (Cauchy  or  mixed-boundary  conditions)  where  the  flux 
across  the  boundary  is  calculated  from  a  given  boundary  he^  value.  This  type  of  flow 
boundary  is  sometimes  referred  to  as  a  mixed-boundary  condition  because  it  is  a 
combination  of  a  specified-head  boundary  and  a  sj  ecified-flow  boundary.  Head- 
dependent  flow  boundaries  are  used  to  model  leakage  across  semipermeable  boundaries. 
Head-dependent  flow  boundaries  are  expressed  mathematically  as  (Bear,  1979): 


Flux  = 


B' 


where:  H  =  Head  in  the  zone  being  modeled  (generally  the  zone  containing  the 

contaminant  plume), 

Hg  =  Head  in  external  zone  (separated  from  plume  by  semipermeable 
layer), 

K’  =  Hydraulic  conductivity  of  semipermeable  laver,  and 
B’  =  Thickness  of  semipermeable  layer. 


Natural  hydraulic  boundaries  are  modeled  using  a  combination  of  the  three  types  of  model 
boundary  conditions  listed  above.  When  possible,  hydrologic  boundaries  such  as  surface  water 
bodies,  groundwater  divides,  contour  lines,  or  hydrologic  barriers  should  coincide  with  the 
perimeter  of  the  model.  In  areas  lacking  obvious  hydrologic  boundaries,  specified-head  or 
specified-flux  boundaries  can  be  specified  at  the  model  perimeter  if  the  boundaries  are  far 
enough  remove  from  :^e  contaminant  plume  that  transport  calculations  are  not  affected. 
Bioplume  II  requires  the  entire  model  domain  to  be  bounded  by  zero-flux  cells  (also  known  as 
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no-flow  cells),  with  other  boundary  conditions  established  within  the  subdomain  specified  by 
the  no-flow  cells. 

Specifled-head  boundaries  for  the  model  were  set  on  the  western  and  eastern  perimeter  of 
the  model  grid  to  simulate  the  west  to  east  groundwater  flow  observed  at  the  site.  The 
hydraulic  heads  along  the  western  boundary  were  estimated  to  range  from  5.27  to  5.39  feet 
msl.  The  heads  along  the  eastern  model  boundary  ranged  from  4.24  to  4.26  feet  msl.  These 
constant-head  cells  were  placed  far  enough  away  from  the  BTEX  plume  to  avoid  potential 
boundary  interferences. 

The  northern  and  southern  model  boundaries  were  configured  as  no-flow  (specified  flux) 
boundaries.  In  this  case,  the  flux  through  these  boundaries  is  assumed  to  be  zero  because  flow 
is  generally  parallel  to  these  boundaries.  A  few  selected  cells  adjacent  to  the  northern  and 
southern  boundaries  were  designated  as  constant-head  cells  to  assist  in  the  calibration  of  the 
groundwater  flow  model.  The  base  or  lower  boundary  of  the  model  is  also  assumed  to  be  no¬ 
flow,  and  is  defined  by  the  upper  surface  of  the  confining  clay  layer  (Figure  3.2).  An  aquifer 
thiclmess  of  20  feet  was  assumed  based  on  the  stratigraphic  information  presented  in  Section  3. 
The  upper  model  boundary  is  defined  by  the  simulated  water  table  surface. 

5.3.2  Groundwater  Elevation  and  Gradient 

The  March  1995  water  table  elevation  map  presented  in  Figure  3.5  was  used  to  define  the 
starting  heads  input  into  the  Bioplume  II  model.  Groundwater  flow  in  the  vicinity  of  the 
Pumphouse  75  site  is  to  the  east  and  southeast  with  an  average  gradient  of  approximately 
0.0(X39  ft/ft.  Additional  groundwater  flow  direction  and  gradient  data  are  present^  by  BVWS 
(1995).  These  data  suggest  that  there  are  temporal  variations  in  groundwater  flow  direction, 
but  the  overall  trend  at  the  site  is  toward  the  east  and  southeast.  Historic  hydraulic  gradients 
are  consistent  with  those  calculated  by  Parsons  ES  using  the  March  1995  groundwater 
elevation  data.  Therefore,  it  was  assumed  that  the  observed  water  levels  were  representative 
of  steady-state  conditions.  As  described  in  Section  5.4.1,  the  model  was  calibrated  to  the 
observed  March  1995  water  table. 

5.3.3  BTEX  Concentrations 

The  total  dissolved  BTEX  concentrations  obtained  from  laboratory  analytical  results  for 
each  well  location  were  used  for  model  development.  At  well  nests,  the  highest  BTEX 
concentration  observed  at  that  location  was  us^.  Table  4.3  presents  dissolved  BTEX 
concentration  data  for  March  1995,  and  Figure  4.3  shows  the  spati^  distribution  of  dissolved 
BTEX  compounds. 

A  comparison  between  the  November  1994  and  March  1995  BTEX  plumes  (see  Appendix 
A  for  the  1994  plume)  indicates  that  the  areal  extents  of  the  two  plumes  are  similar.  The  most 
significant  difference  between  the  plumes  is  the  apparent  reduction  in  contaminant 
concentrations  at  monitoring  wells  MD75-MW()4  and  MD75-MW08  from  November  1994  to 
March  1995.  In  addition,  as  described  in  Section  4.3. 1.1,  the  BTEX  concentrations  detected 
in  the  deeper  wells  MD75-MW14  and  MD75-MW16  were  observed  to  increase  during  that 
time  period.  The  shape  and  distribution  of  the  total  BTEX  plume  is  the  result  of  advecdve- 
dispersive  transport  and  biodegradation  of  dissolved  BTEX  contamination.  As  described  in 
Section  5.4.2,  the  simulated  BTEX  plume  was  calibrated  to  match  the  observed  BTEX  plume 
in  March  1995,  starting  from  the  BTEX  plume  that  was  observed  in  November  1994. 
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5.3.4  Dissolved  Oxygen 

As  discussed  previously,  the  Bioplume  II  model  assumes  an  instantaneous  reaction  between 
the  BTEX  plume  and  the  DO  plume.  The  discussion  presented  in  Section  4  suggests  that 
sulfate  and  carbon  dioxide  (methanogenesis)  are  being  used  as  primary  electron  acceptors  for 
biodegradation  of  BTEX  compounds  at  the  Pumphouse  75  site.  The  total  BTEX  plume  at  the 
site  was  modeled  assuming  that  DO  was  the  only  electron  acceptor  being  utilized  at  a  rate  that 
is  instantaneous  relative  to  the  advective  ground  water  flow  velocity  for  the  biodegradation  of 
the  BTEX  compounds.  As  described  in  Section  5.3.5,  anaerobic  biodegradation  was 
accounted  for  through  the  use  of  a  first-order  decay  rate  constant. 

The  measured  DO  concentrations  in  monitoring  wells/points  MD75-MW05,  MD75-MW06, 
MD75-MW07,  75MP-3,  MD75-MW15,  75MP-1,  75MP-9,  75MP-8,  and  MD75-MW01 
(which  were  dl  either  on  the  edge  or  outside  of  the  March  1995  dissolved  BTEX  plume) 
ranged  from  0.08  mg/L  to  0.48  mg/L  and  averaged  0.19  mg/L.  Within  and  directly 
downgradient  from  the  BTEX  plume,  DO  concentrations  in  shallow  groundwater  ranged  from 
0.08  to  0. 14  mg/L,  and  averaged  0. 10  mg/L.  The  highest  (shallow)  DO  concentration  of  0.48 
mg/L  was  measured  in  monitoring  point  75MP-9S,  adjacent  to  the  buried  fuel  lines  southeast 
of  the  pumphouse  (Figure  4.4).  For  model  development,  initial  DO  concentrations  directly 
upgradient  and  crossgradient  from  the  plume  were  assumed  to  equal  0.15  mg/L,  and  areas 
within  and  downgradient  from  the  plume  were  assigned  an  initial  DO  concentration  of  0.10 
mg/L.  In  addition,  it  was  assumed  that  background  DO  concentrations  further  upgradient  of 
the  site  were  at  least  0.2  mg/L.  Therefore,  the  water  input  into  the  model  via  the  upgradient 
constant-head  cells  was  assigned  a  DO  concentration  of  0.2  mg/L.  This  is  a  reasonable 
assumption  considering  the  perimeter  DO  concentrations  presented  above  and  the  measured 
background  DO  concentrations  in  very  similar  hydrogeologic  conditions  at  Site  56,  the  Army 
Air  Force  Exchange  Service  (AAFES)  service  station  at  MacDill  AFB,  of  0.8  mg/L. 

Due  to  the  shallow  water  table  and  the  presence  of  .«andy  soils  with  a  relatively  low  natural 
organic  carbon  content,  it  is  reasonable  to  assume  that  the  precipitation  that  percolates  through 
the  vadose  zone  contains  some  DO  when  it  reaches  the  water  table.  Assuming  that  the  average 
temperature  of  precipitation  falling  on  the  site  is  21°C  (70  °F),  the  precipitation  would  have  a 
DO  concentration  of  approximately  8.7  mg/L.  Some  percentage  of  this  DO  is  most  likely 
consumed  as  the  water  percolates  through  the  vadose  zone  as  a  result  of  microbial  processes 
which  utilize  naturally  occurring  organic  carbon  in  the  soil.  Therefore,  the  recharge  was 
assigned  a  DO  concentration  of  3  mg/L.  DO  was  not  added  to  the  recharge  water  in  grid  cells 
where  the  soils  were  believed  to  be  contaminated  with  petroleum,  as  it  possible  that  the  DO 
would  be  largely  consumed  prior  to  reaching  the  water  table.  Oxygen  input  data  are  included 
in  Appendix  C. 

5.3.5  A\iaerobic  Degradation  Rates 

Available  data  strongly  suggest  that  anaerobic  degradation  is  occurring  at  the  Pumphouse  75 
site,  and  that  aerobic  degradation  processes  are  relatively  insignificant  (Table  4.7).  Anaerobic 
degradation  must  therefore  be  simulated  with  Bioplume  II  to  make  solute  transport  predictions 
that  are  meaningful.  The  Bioplume  II  model  simulates  anaerobic  biodegradation  by  assuming 
that  such  degradation  follows  first-order  kinetics.  As  with  a  large  number  of  biological 
processes,  anaerobic  biodegradation  can  generally  be  described  using  a  first-order  rate  constant 
and  the  equation: 
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where: 


C  =  Contaminant  Concentration  at  Time  t, 

Co  =  Initial  Contaminant  Concentration, 
k  =  Coefficient  of  Anaerobic  Decay  (anaerobic  rate  constant),  and 
t  =  time. 


A  convenient  way  of  estimating  biodegradation  rate  constants  is  to  use  compounds  present 
in  the  dissolved  contaminant  plume  that  that  are  biologically  recalcitrant.  One  such  compound 
that  is  useful  in  some,  but  not  all,  groundwater  environments  is  trimethylbenzene  (TMB).  The 
three  isomers  of  this  compound  (7,2,i-TMB,  /,2,¥-TMB,  and  7,i,5-TMB)  are  generally 
present  in  sufficient  quantities  in  fuel  mixtures  to  be  readily  detect^le  when  dissolved  in 
groundwater.  In  addition,  the  TMB  isomers  are  fairly  recalcitrant  to  biodegradation  under 
anaerobic  conditions;  however,  the  TMB  isomers  do  not  make  good  tracers  under  aerobic 
conditions  (because  they  are  r^ily  biodegraded  in  aerobic  environments).  The  degree  of 
recalcitrance  of  TMB  is  site-specific,  and  the  use  of  this  compound  as  a  tracer  must  be 
evaluated  on  a  case-by-case  basis.  Another  compound  of  potential  use  as  a  conservative  tracer 
is  tetramethylbenzene  (tetraMB);  however,  detectable  dissolved  tetraMB  concentrations  are 
generally  less  common  than  detectable  dissolved  TMB  concentrations. 

An  ideal  tracer  would  have  Henry’s  Law  and  soil  sorption  coefficients  identical  to  the 
contaminant  of  interest;  however,  TMB  and  tetraMB  are  more  hydrophobic  than  BTEX, 
chlorinated  ethenes,  and  chlorinated  ethanes,  resulting  in  higher  soil  sorption  coefficients. 
This  causes  preferential  sorption  of  TMB  and  tetraMB,  and  an  increase  in  the  coefficients  of 
retardation  for  these  compounds  in  the  aquifer.  Therefore,  for  these  compounds  it  is  advisable 
to  account  for  the  difference  in  contaminant  and  tracer  velocity  resulting  from  the  higher  soil 
sorption  and  consequent  retardation  of  TMB  and  tetraMB.  Otherwise,  using  TMB  and 
teti^B  as  tracers  can  be  so  conservative  that  estimated  biodegradation  rates  can  be  negative. 


The  corrected  concentration  at  point  i  can  be  represented  by  the  following  equation: 


c  =c 

^/.cwrr  '^<-1. 


1 


K.\  T.. 
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where;  C,,eorr  =  corrected  contaminant  concentration  at  point  i 

Q-i.corr  =  corrected  contaminant  concentration  at  point  M.  Gf  point  t-i  is  the 
first  or  most  upgradient  point,  Q.,  is  equivalent  to  the  observed 
contaminant  concentration.) 

Q= observed  contaminant  concentration  at  point  / 

Q.1  ^observed  contaminant  concentration  at  point  i-l 

T/= observed  tracer  concentration  at  point  i 

Ty.i  =observed  tracer  concentration  at  point  /-I 

Rj,  R,  =  the  coefficient  of  retardation  for  the  contaminant  and  tracer, 
respectively 

Note:  This  assumes  that  R,/R<  +  Ti/T,.i  >  1. 

Alternatively,  Buscheck  and  Alcantar  (1995)  derived  a  relationship  that  allows  calculation 
of  first-order  decay  rate  constants  for  steady-state  plumes.  This  method  involves  coupling  the 
regression  of  contaminant  concentration  (plotted  on  a  logarithmic  scale)  versus  distance 
downgradient  (plotted  on  a  linear  scale)  to  an  analytical  solution  for  one-dimensional, 
steady-state,  contaminant  transport  that  includes  advection,  dispersion,  sorption,  and 
biodegradation. 

Decay  rate  constants  for  Pumphouse  75  were  calculated  using  1995  TMB  and  tetraMB  data. 
In  addition,  three  decay  constants  were  calculated  using  the  method  of  Buscheck  and  Alcantar 
(1995).  Two  constants  were  calculated  using  March  1995  data  obtained  by  Parsons  ES  along 
two  different  flow  paths,  and  the  third  constant  was  calculated  using  November  1994  data  from 
BVWS  (1995).  escalations  are  contained  in  Appendix  D.  The  magnitudes  of  the  calculated 
rate  constants  are  listed  below; 

Buscheck  and  Alcantar  (1995)  (March  1995  data)  0.(XX)80-0.(XX)85  day  ' 

Buscheck  and  Alcantar  (1995)  (November  1994  data)  0.00073  day  ' 

Total  TMB  concentrations  0.0006  day"' 

TetraMB  concentrations  0.0006  day*' 

A  value  of  0.0005  day  '  was  selected  for  use  as  the  anaerobic  decay  coefficient  in  the 
model.  This  value  is  less  than  decay  constants  frequently  cited  in  the  literature  (Table  5.1), 
and  therefore  is  potentially  conservative.  For  example,  Chapelle  (1994)  reported  that  at  two 
different  sites  with  anaerobic  conditions,  the  anaerobic  decay  rate  constants  both  were 
approximately  0.01  day''.  Wilson  et  al.  (1994)  report  first-order  anaerobic  biodegradation 
rates  of  0.(X)7  to  0.185  day"'.  Stauffer  et  al.  (1994)  report  rate  constants  of  0.01  and  0.018 
day*  for  benzene  and  p-xylene,  respectively.  The  selected  anaerobic  decay  rate  also  is  less 
than  the  rates  computed  for  Site  56  at  MacDill  AFB  (0.(X)3  day  ')  (Parsons  ES,  1995b)  and  for 
a  site  having  similar  hydrogeologic  conditions  at  Eglin  AFB  in  Florida  (0.009  day  ')  (Parsons 
ES,  1995c). 


•  •  • 
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TABLE  5.1 

REPRESENTATIVE  FIRST-ORDER  RATE  CONSTANTS 
PUMPHOUSE  75 
INTRINSIC  REMEDIATION  TS 
MACDBLL  AIR  FORCE  BASE,  FLORIDA 


Reference 

Decay  Rate  (day'*) 

Chapelle  (1994) 

0.01*' 

Buscheck  el  al.  (1993) 

0.001  too.or' 

Wiedemeier  er  a/.  (1996) 

0.0 1  to  0.03*' 

Wiedemeier  et  al.  (1996) 

0.03  to  0.04”' 

Wiedemeier  el  al.  (1996) 

0.02  to  0.04^' 

Wiedemeier  <2/.  (1996) 

0.01  to  0.03“' 

Wiedemeier  er  a/.  (1996) 

0.006  to  0.03*' 

Stauffer  er  t2/.  (1994) 

0.0l‘’'to0.02'' 

MacIntyre  ei  al.  (1993) 

0.01  to0.02‘' 

MacIntyre  ei  al.  (1993) 

0.007  to  0.012*’^ 

MacIntyre  er  a/.  (1993) 

0.006  to  0.012" 

Barker  ei  al.  (1987) 

O.OO?"' 

Kemblowski  ei  al.  (1987) 

0.0085*’' 

Chiang  el  al.  (1989) 

0.095*’^ 

Wilson  el  al.  (1990) 

0.007  to  0.024“' 

Howard  ei  al.  (1991) 

0.009  to  0.069“' 

tJ  FortoUlBTEX.  d/  For  ethylbenzene, 

b/  For  benzene.  e/  For  xylene, 

c/  For  toluene.  f/  For  naphthalene. 
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It  should  be  noted  that  comparison  of  anaerobic  decay  rate  coefficients  with  reported  values 
from  other  sites  is  most  valid  if  the  site  geochemical  (e.g.,  redox  and  pH)  conditions  are 
similar.  Negative  redox  values  (measured  at  Pumphouse  75,  indicating  reducing  conditions) 
were  also  measured  at  Site  56,  the  Eglin  AFB  site,  and  at  the  Hill  AFB,  Utah  site  described  in 
Wiedemeier  et  al.,  (1996),  and  each  of  these  sites  contained  sandy  soils.  The  pH  values  at  Site 
56,  Eglin  AFB,  and  Hill  AFB  ranged  from  6.2  to  7.3,  5.6  to  6.7,  and  6.3  to  8.3,  respectively. 
Measured  pH  values  at  Piimphouse  75  ranged  from  4.6  to  7.7.  Geochemical  conditions  for  the 
remaining  studies  listed  in  Table  5.1  were  not  specified  in  the  referenced  documents. 

5.4  MODEL  CALIBRATION 

Model  calibration  is  an  important  component  in  the  development  of  any  numerical 
groundwater  model.  Calibration  of  the  flow  model  demonstrates  that  the  model  is  capable  of 
matching  hydraulic  conditions  observed  at  the  site;  calibration  of  a  contaminant  transport 
model  superimposed  upon  the  calibrated  flow  model  helps  verify  that  contaminant  loading  and 
transport  conditions  are  being  appropriately  simulated.  The  numerical  flow  model  presented 
herein  was  calibrated  by  altering  transmissivity  and  recharge  in  a  trial-and-error  fashion  until 
simulated  heads  approximated  observed  field  values  within  a  prescribed  accuracy.  After 
calibration  of  the  flow  model,  the  numerical  solute  transport  model  was  calibrated  by  altering 
contaminant  transport  parameters  and  contaminant  source  term  concentrations  in  a  trial-and- 
error  fashion  until  the  simulated  BTEX  plume  approximated  observed  field  values.  Table  5.2 
lists  input  parameters  used  for  the  modeling  effort.  Model  input  and  output  is  included  in 
Appendix  E. 

5.4.1  Water  Table  Calibration 

The  shallow  water  table  at  Pumphouse  75  was  assumed  to  be  influenced  by  continuous 
recharge  and  discharge  at  the  constant-head  cells  established  at  the  upgradient  and 
downgradient  model  boundaries.  In  addition,  it  was  assumed  that  recharge  entered  the 
subsurface  in  the  unpaved  portions  of  the  site.  Potential  recharge  from  other  sources  was 
omitted  because  of  a  lack  of  reliable  data.  According  to  BVWS  (1995),  the  average  annual 
precipitation  at  the  Base  is  approximately  44  inches  per  year,  and  the  average  annual  ET  rate  is 
39  inches  per  year  (89  percent  of  precipitation).  The  recharge  rate  for  the  calibrated 
groundwater  flow  model  was  3  inches  per  year.  During  the  calibration  process,  it  was 
determined  that  use  of  higher  recharge  rates  necessitated  proportional  increases  in  the 
transmissivity  in  order  to  obtain  an  acceptable  water  table  simulation. 

Hydraulic  conductivity  is  an  important  aquifer  characteristic  that  represents  the  ability  of  the 
water-bearing  strata  to  transmit  groundwater.  Transmissivity  is  the  product  of  the  hydraulic 
conductivity  and  the  thickness  of  the  aquifer.  An  accurate  estimate  of  hydraulic  conductivity  is 
important  to  help  quantify  advective  groundwater  flow  velocities  and  to  define  the  flushing 
potential  of  the  aquifer  and  the  quantity  of  electron-acceptor-charged  groundwater  that  is 
entering  the  site  from  upgradient  locations.  According  to  Rifai  el  al.  (1988),  the  Bioplume  II 
model  is  particularly  sensitive  to  variations  in  hydraulic  conductivity.  Lower  values  of 
hydraulic  conductivity  result  in  a  slower-moving  plume  with  a  relatively  small  areal  extent  and 
higher  average  BTEX  concentrations.  Higher  values  of  hydraulic  conductivity  result  in  a 
faster-moving  plume  that  is  spread  over  a  larger  area  and  contains  lower  average  BTEX 
concentrations. 
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TABLE  5.2 

BIOPLUME  n  MODEL  INPUT  PARAMETERS 
PUMPHOUSE  75 
INSTRINSIC  REMEDIATION  TS 
MACDILL  AIR  FORCE  BASE,  FLORIDA 


Model  Runs 

Panuneler 

Description 

Calibrated 
Model  Setup 

PH75A 

PH75B 

NTIM 

Maximum  number  of  time  steps  in  a  pumping 
period 

1 

1 

1 

NPMP 

Number  of  Pumping  Periods 

1 

20 

16 

NX 

Number  of  nodes  in  the  X  direction 

20 

20 

20 

NY 

Number  of  nodes  in  the  Y  direction 

30 

30 

30 

NPMAX 

Maximum  number  of  Particles 

NPMAX  =  (NX-2)(NY-2){NPTPND)  + 
(Ns*')(NPTPND)  +  250 

5300 

5300 

5300 

NPNT 

Time  step  interval  for  printing  data 

I 

I 

1 

NITP 

Number  of  iteration  parameters 

7 

7 

7 

NUMOBS 

Number  of  observation  points 

5 

5 

5 

ITMAX 

Maximum  allowable  number  of  iterations  in 
ADIP^ 

200 

200 

200 

NREC 

Number  of  pumping  or  injection  wells 

16 

16 

16 

NPTPND 

Initial  number  of  particles  per  node 

9 

9 

9 

NCODES 

Number  of  node  identification  codes 

3 

3 

3 

NPNTMV 

Particle  movement  interval  (IMOV) 

0 

0 

0 

NPNTVL 

Option  for  printing  computed  velocities 

1 

1 

1 

NPNTD 

Option  to  print  computed  dispersion  equation 
coefficients 

0 

0 

0 

NPDELC 

Option  to  print  computed  changes  in 
concentration 

0 

0 

0 

NPNCHV 

Option  to  punch  velocity  data 

0 

0 

0 

NREACT 

Option  for  biodegradation,  retardation  and 
decay 

1 

1 

1 

PINT 

Pumping  period  ( years) 

0.33 

1 

1 

TOL 

Convergence  criteria  in  ADIP 

0.001 

0.001 

0.001 

FOROS 

Effective  porosity 

0.25 

0.25 

0.25 

BETA 

Characteristic  length  (long,  dispersivity;  feet) 

40 

40 

40 
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TABLE  5.2  (Contiaued) 

BIOPLUME  n  MODEL  INPUT  PARAMETERS 
PUMPHOUSE  75 
INSTRINSIC  REMEDIATION  TS 
MACDILL  AIR  FORCE  BASE.  FLORIDA 


Model  Runs 

s 

Storage  Coefficient 

0  (Steady- 
State) 

0 

0 

0 

TIMX 

Time  increment  multiplier  for  transient  flow 

- 

- 

- 

- 

TINIT 

Size  of  initial  time  step  (seconds) 

- 

- 

- 

- 

XDEL 

Width  of  finite  difference  cell  in  the  x 
direction  (feet) 

30 

30 

30 

30 

YDEL 

Width  of  finite  difference  cell  in  the  y 
direction  (feet) 

40 

40 

40 

40 

DLTRAT 

Ratio  of  transverse  to  longitudinal  dispersivity 

0.025 

0.025 

0.025 

0.025 

CELDIS 

Maximum  cell  distance  per  particle  move 

0.5 

0.5 

0.5 

0.5 

ANFCTR 

Ratio  of  Tyy  to  Txx  (1  =  isotropic) 

1 

1 

1 

1 

DK 

Distribution  coefficient 

0.047 

0.047 

0.047 

0.047 

RHOB 

Bulk  density  of  the  solid  (grams/cubic 
centimeter) 

1.6 

1.6 

1.6 

1.6 

THALF 

Half-life  of  the  solute 

- 

- 

- 

- 

DECl 

Anaerobic  decay  coefficient  (day  ') 

0.0005 

0.0005 

0.0005 

0.0005 

DEC2 

Reaeration  coefficient  (day*') 

0 

0 

0 

0 

F 

Stoichiometric  Ratio  of  Hydrocarbons  to 
Oxygen 

3.1 

3.1 

3.1 

3.1 

Ns  -  Number  of  nodes  that  represent  fluid  sources  (wells  or  constant-bead  cells). 

ADIP  =  Alternating-direction  implicit  procedure  (subroutine  for  solving  groundwater  flow 
equation). 
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Saturated  thickness  data  from  previous  reports,  geologic  logs,  and  water  level 
measurements  were  used  in  conjunction  with  the  average  hydraulic  conductivity  as  determined 
from  slug  tests  (BVWS,  1995  and  this  field  effort)  to  estimate  an  initial  uniform  transmissivity 
for  the  entire  model  domain.  As  stated  in  Section  3.5,  hydraulic  conductivities  derived  from 
slug  tests  performed  in  the  shallow  sandy  aquifer  at  Pumphouse  75  ranged  from  5.2  to  90.7 
ft/day.  To  better  match  heads  in  the  model  to  observed  values,  the  transmissivities  were 
progressively  varied  in  blocks  and  rows  until  the  simulated  water  levels  for  cells  corresponding 
to  the  selected  well  locations  matched  the  observed  water  levels  to  an  acceptable  degree. 
Figure  5.2  shows  the  calibrated  water  table.  Calibrated  model  hydraulic  conductivities  ranged 
between  1  and  114  ft/day,  with  the  majority  of  conductivities  ranging  between  14  and  114  feet 
per  day.  Simulated  advective  velocities  were  variable,  but  generally  ranged  from  0.10  ft/day 
to  0.26  ft/day  (36  to  95  feet  per  year).  These  velocities  are  slightly  higher  than  the  average 
velocity  of  0.06  ft/day  (22  feet  per  year)  estimated  prior  to  the  start  of  the  modeling  using 
BVWS  (1995)  data. 

Water  level  elevation  data  from  16  monitoring  well/point  locations  were  used  to  compare 
measured  and  simulated  heads  for  calibration.  The  16  selected  locations  were  MD75-MW01, 
MD75-MW02,  MD75-MW03,  MD75-MW04,  MD75-MW05,  MD75-MW06,  MD75-MW08, 
MD75-MW09,  MD75-MW10,  MD75-MW12,  MD75-MW13,  MD75-MW15,  75MP-1S, 
75MP-7S,  75MP-8S,  AND  75MP-9S. 

The  root  mean  squared  (RMS)  error  is  commonly  used  to  express  the  average  difference 
between  simulated  and  measured  heads.  RMS  error  is  the  average  of  the  squared  differences 
between  measured  and  simulated  heads,  and  can  be  expressed  as: 


where:  n  =  the  number  of  points  where  heads  are  being  compared, 

h„  =  measured  head  value,  and 
h,  =  simulated  head  value. 

The  RMS  error  between  observed  and  calibrated  values  at  the  16  comparison  points  was 
0.024  foot,  which  corresponds  to  a  calibration  error  of  2.2  percent  (water  levels  dropped 
approximately  1.1  feet  over  the  length  of  the  model  grid).  RMS  error  calculations  are 
summarized  in  Appendix  D. 

In  solving  the  groundwater  flow  equation.  Bioplume  II  establishes  the  water  table  surface 
and  calculates  an  overall  hydraulic  balance  that  accounts  for  the  numerical  difference  between 
flux  into  and  out  of  the  system.  The  hydraulic  mass  balance  for  the  calibrated  model  was 
adequate  to  accomplish  the  objectives  of  this  modeling  effort,  with  98.02  percent  of  the  water 
flux  into  and  out  of  the  system  being  numerically  accounted  for  (i.e.,  a  1.98-percent  error). 
According  to  Anderson  and  Woessner  (1992),  a  mass  balance  error  of  around  1  percent  is 
acceptable,  while  Konikow  (1978)  indicates  an  error  of  less  than  0. 1  percent  is  ideal. 
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5.4.2  BTEX  Plume  Calibration 


Model  input  parameters  affecting  the  distribution  and  concentration  of  the  simulated  BTEX 
plume  were  modified  so  that  model  predictions  were  similar  to  dissolved  total  BTEX 
concentrations  measured  in  March  199S.  To  do  this,  model  runs  were  made  using  the 
calibrated  steady-state  hydraulic  parameters.  Calibration  of  the  fate  and  transport  portion  of  a 
Bioplume  n  model  generally  requires  that  the  contaminant  distribution  be  known  for  two 
different  times.  Therefore,  BTEX  concentrations  measured  in  groundwater  during  November 
1994  were  input  as  initial  conditions,  and  the  model  was  run  for  a  period  of  4  months  to  obtain 
a  March  199S  plume.  In  addition,  because  residual  LNAPL  is  present  in  the  vicinity  of  the 
water  table  at  Pumphouse  75  (Section  4.2.2),  it  was  necessary  to  include  simulated  injection 
wells  to  model  partitioning  of  BTEX  compounds  from  the  residual  LNAPL  into  the 
groundwater.  The  locations  of  the  injection  wells  are  shown  on  Figure  S.3.  Locations  of 
injection  wells  were  based  on  the  soil  quality  data  obtained  by  BVWS  (1995)  and  Parsons  ES 
(Section  4.2.2).  In  addition,  the  distribution  of  dissolved  BT^  in  groundwater  also  was  used 
to  help  locate  injection  wells.  The  groundwater  quality  data  strongly  suggest  that  the  most 
significant  soil  contamination  is  present  in  the  vicinity  of  the  jet  fuel  pipelines  located 
southwest  of  the  pumphouse,  and  that  any  soil  contamination  in  the  immediate  vicinity  of  the 
USTs  is  not  substantially  impacting  groundwater  quality.  Therefore,  the  majority  of  injection 
wells  in  the  model  were  plac^  near  the  pipelines. 

While  the  term  “injection  well”  suggests  that  contaminants  are  being  introduced  at  a  point. 
Bioplume  II  assumes  that  contamination  introduced  at  a  well  instantly  equilibrates  throughout 
the  entire  cell  in  which  the  well  is  located.  The  injection  rate  for  the  ceils  was  set  at  lxlO~^ 
cubic  foot  per  second  (n /sec),  a  value  low  enough  that  the  flow  calibration  and  water  balance 
were  not  affected.  The  injected  BTEX  concentrations  were  proportional  to  the  groundwater 
BTEX  concentrations  measured  in  March  1995,  with  the  maximum  injected  BTEX 
concentration  occurring  in  the  vicinity  of  the  highest  detected  dissolved  BTEX  concentrations. 
The  injected  BTEX  concentrations  were  reduced  in  other  areas  where  the  measured  BTEX 
concentrations  in  groundwater  were  lower.  Due  to  the  low  DO  concentrations  measured  in 
groundwater,  the  injected  water  was  assumed  to  be  oxygen-free.  By  varying  the  injection  well 
concentrations,  the  anaerobic  decay  coefficient,  the  coefficient  of  retardation,  and  dispersivity, 
the  BTEX  plume  was  calibrated  reasonably  well  to  the  existing  plume  in  terms  of  plume  extent 
and  the  magnitude  and  distribution  of  BTEX  concentrations  in  the  plume  area.  The  calibrated 
plume  configuration  is  shown  on  Figure  5.4. 

The  calibrated  BTEX  plume  calculated  by  the  model  is  similar,  but  not  identical,  to  the 
observed  March  1995  BTEX  plume  (Figure  4.3).  The  following  differences  are  observed: 

•  The  width  of  the  simulated  plume  (i.e.,  the  distance  between  the  lO-pg/L  contour  lines 
measured  in  a  northeast-southwest  direction)  is  greater  than  measured  in  March  1995. 
This  difference  can  be  attributed  primarily  to  the  fact  that  the  BTEX  plume  measured  in 
November  1994,  and  used  as  initial  conditions  in  the  model,  appeared  to  be  wider  than 
the  plume  measured  in  March  1995.  This  difference  could  not  be  overcome  by 
reasonable  manipulation  of  contaminant  transport  parameters.  As  a  result,  the  simulated 
plume  contains  a  greater  contaminant  mass  ^an  the  measured  March  1995  plume,  and 
this  difference  contributes  to  the  conservative  nature  of  the  model. 
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^  •  Low  (1^  than  5  ^g/L)  BTEX  concentrations  were  measured  at  several  outlying  wells 

located  north  and  east  of  the  pumphouse  in  March  1995  (Figure  4.3).  Despite  the  low 
crossgradient  DO  concentrations  used  in  the  model,  these  low  BTEX  concentrations 
fringing  the  plume  could  not  be  reproduced  by  manipulation  of  contaminant  transport 
parameters  within  reasonable  limits.  Therefore,  the  detected  concentrations  may  be 
resulting  from  relatively  minor  amounts  and  low  concentrations  of  soil  contamination  in 
the  vicinity  of  the  USTs.  Due  to  the  low  magnitude  of  the  concentrations  however,  this 
difference  is  considered  to  be  relatively  insignificant.  In  addition,  laboratory 
methodblanks  associated  with  most  of  these  northern  and  eastern  sampling  locations  also 
had  detectable  BTEX  concentrations  (Table  4.3),  suggesting  that  the  detected  BTEX 
concentrations  in  the  environmental  samples  may,  at  least  in  part,  reflect  laboratory- 
introduced  contamination. 

5.4.2. 1  Discussion  of  Parameters  Varied  During  Plume  Calibration 

As  noted  previously,  the  transport  parameters  varied  during  plume  calibration  were 
dispersivity,  the  anaerobic  decay  coefficient,  and  the  coefficient  of  retardation.  In  addition, 
the  BTEX  source  term  injection  concentrations  were  varied.  These  parameters  generally  were 
varied  with  intent  of  limiting  plume  migration  to  the  observed  extents,  because  the  original 
estimates  for  the  parameters  resulted  in  a  calculated  BTEX  plume  that  did  not  reasonably 
reproduce  the  original  plume.  In  general,  slight  to  moderate  variations  of  these  parameters  did 
not  affect  the  plume  substantially  due  to  the  short  (4-month)  calibration  period.  If  the 
calibration  period  had  been  longer,  there  would  have  been  more  time  for  the  parameter 
adjustment  to  have  a  noticeable  effect  on  the  model  results.  However,  some  variations  in 
^  plume  configuration  were  observed  during  the  calibration  process. 

Dispersivity.  Much  controversy  surrouu^..  the  concepts  of  dispersion  and  dispersivity. 
Longitudinal  dispersivity  was  originally  ■  stimated  as  7  feet,  using  one-tenth  the  distance 
between  the  upgradient  margin  of  the  SOO-pg/L  isopleth  and  the  longitudinal  centroid  of  the 
March  1995  plume  (see  Figure  4.3).  Longitudinal  dispersivity  also  was  determined,  using  a 
method  presented  by  Domenico  and  Schwartz  (1990),  to  be  approximately  79  feet.  During 
plume  calibration,  longitudinal  dispersivity  was  varied  between  14  and  60  feet,  and  the 
calibrated  model  used  a  value  of  40  feet.  During  the  calibration  process,  the  model  was  found 
to  be  relatively  insensitive  to  changes  in  dispersivity  (changes  in  this  parameter  did  not  have  a 
significant  impact  on  the  distribution  of  BTEX  concentrations).  Transverse  dispersivity  values 
typically  are  estimated  as  one-tenth  (0.1)  of  the  longitudinal  dispersivity  values  (Domenico  and 
Schwartz,  1990).  However,  because  the  1995  plume  was  relatively  narrow,  the  ratio  of 
transverse  to  longitudinal  dispersivity  was  reduced  to  0.025. 

Anaerobic  Decay  Coefficient.  As  discussed  in  Section  5.3.5,  the  anaerobic  decay 
coefficient  was  originally  estimated  to  range  from  0.0004  to  0.(X)085  day  '.  This  value  was 
varied  within  this  range  during  plume  calibration,  and  the  calibrated  model  used  a  value  of 
0.0005  day'  .  The  model  was  found  to  be  relatively  insensitive  to  small  changes  in  the  decay 
coefficient  within  the  4-month  calibration  period  from  November  1994  to  March  1995.  The 
value  of  0.0(X)5  day'  used  in  the  calibrated  model  is  believed  to  be  reasonably  conservative,  as 
described  in  Section  5.3.5. 

Coefficient  of  Retardation.  Retardation  of  the  BTEX  compounds  relative  to  the  advective 
velocity  of  the  groundwater  occurs  when  BTEX  molecules  are  sorbed  to  organic  carbon,  silt, 
or  clay  in  the  aquifer  matrix.  TOC  was  not  detected  in  the  three  soil  samples  analyzed  for  this 
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parameter  (Table  4.2);  therefore,  site-specific  retardation  coefficients  were  not  calculated. 
The  lack  of  detectable  quantities  of  TC)C  suggests  that  retardation  of  the  dissolved  BTEX 
plume  may  be  minimal.  TOC  was  detected  in  six  of  seven  samples  collected  from  the  surficial 
sand  aquifer  at  two  other  sites  at  the  Base  (Site  S6  and  OT  24),  with  concentrations  ranging 
from  0. 10  to  2.68  percent.  On  the  basis  of  these  TOC  concentrations,  retardation  coefficients 
for  benzene,  which  is  the  least  retarded  of  the  BTEX  compounds,  ranged  from  1.0  to  10.1.  It 
is  probable  that  some  retardation  of  the  dissolved  BTEX  plume  at  Pumphouse  75  will  occur  at 
and/or  downgradient  from  the  site  along  the  plume  flowpath.  Therefore,  a  low  retardation 
coefficient  of  1.3  was  used  in  the  calibrated  model.  This  is  the  value  that  would  be  obtained 
for  benzene  assuming  an  average  TOC  content  of  0.06  percent  (the  detection  limit  for  this 
study),  a  bulk  density  of  1.6  grams  per  cubic  centimeter  (g/cc)  (Freeze  and  Cherry,  1979),  and 
published  values  of  the  soil  sorption  coefficient  (K„c)  for  the  BTEX  compounds  (as  compiled 
by  Wiedemeier  et  al.,  1995).  TTie  lower  the  assumed  coefficient  of  retardation,  the  farther  the 
BTEX  plume  will  migrate  downgradient.  The  calibrated  flow  and  transport  model 
subsequently  was  used  to  simulate  plume  migration  for  a  period  of  20  years  using  slightly 
lower  retardation  values  to  determine  whether  small  changes  in  this  value  significantly  affected 
model  predictions.  The  results  of  these  simulations  are  discussed  in  Section  5.6.1. 

Source  Ii\jection  Concentration.  Sixteen  injection  wells  were  used  to  simulate  the 
partitioning  of  BTEX  from  contaminated  soil  in  the  vicinity  of  the  plume.  The  water  injection 
rate  (1x10^  ft^/sec)  was  sufficiently  low  that  the  calibrated  flow  system  was  not  altered.  The 
injected  BTEX  concentrations  were  varied  until  the  calibrated  plume  matched  measured 
conditions  reasonably  well.  The  detected  BTEX  concentrations  are  highest  in  the  immediate 
vicinity  of  monitoring  well  MD75-MW04,  suggesting  that  the  most  significant  soil 
contamination  is  located  in  this  area.  During  the  calibration  process,  it  became  evident  that 
maintenance  of  relatively  high  BTEX  injection  concentrations  in  this  area  were  necessary  to 
simulate  the  measured  dissolved  BTEX  concentration  in  well  75MD-MW04. 

5.5  SENSITIVITY  ANALYSIS 

The  purpose  of  the  sensitivity  analysis  is  to  determine  the  effect  of  varying  model  input 
parameters  on  model  output.  According  to  Rifai  et  al.  (1988),  the  Bioplume  II  model  is  most 
sensitive  to  changes  in  the  coefficient  of  reaeration,  the  coefficient  of  anaerobic  decay,  and  the 
hydraulic  conductivity  of  the  media,  and  is  less  sensitive  to  changes  in  the  retardation  factor, 
porosity,  and  dispersivity.  The  sensitivity  analysis  was  conducted  by  varying  transmissivity, 
the  coefficient  of  retar^tion,  the  coefficient  of  anaerobic  decay,  dispersivity,  and  BTEX 
injection  concentrations.  The  coefficient  of  reaeration  was  not  included  in  the  sensitivity 
analyses  because  it  was  set  to  zero  in  the  model. 

To  perform  the  sensitivity  analyses,  the  calibrated  model  was  adjusted  by  systematically 
changing  the  aforementioned  parameters  individually,  and  then  comparing  the  new  simulations 
to  the  results  of  the  original  calibrated  model.  The  models  were  run  for  a  0.33-year  period, 
just  as  the  original  was,  so  that  the  indep)endent  effect  of  each  variable  could  be  assessed.  Ten 
sensitivity  runs  of  the  calibrated  model  were  made,  with  the  following  variations: 

1)  Transmissivity  uniformly  increased  by  a  factor  of  5; 

2)  Transmissivity  uniformly  decreased  by  a  factor  of  5; 

3)  Coefficient  of  retardation  increased  from  1.3  to  3.0; 
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4)  Coefficient  of  retardation  decreased  from  1.3  to  1.0  (no  retardation); 

5)  Coefficient  of  anaerobic  decay  increased  by  a  factor  of  5; 

6)  Coefficient  of  anaerobic  decay  decreased  by  a  factor  of  S; 

7)  Dispersivity  increased  by  a  factor  of  3; 

8)  Dispersivity  decreased  by  a  factor  of  3; 

9)  Injected  BTEX  concentrations  increased  by  a  factor  of  5;  and 

10)  Injected  BTEX  concentrations  decreased  by  a  factor  of  5. 

The  results  of  the  sensitivity  analyses  are  shown  in  Figures  5.5  through  5.9.  These  figures 
display  three-dimensional  representations  of  modeled  BTEX  concentrations.  The  vertical  axis 
of  each  three-dimensional  figure  represents  the  BTEX  concentration  in  pg/L.  With  the 
exceptions  of  transmissivity  and  the  injected  BTEX  concentrations,  parameter  modification  did 
not  greatly  affect  the  plume,  in  part  because  the  calibration  period  was  short  (4  months). 
More  significant  differences  may  have  been  apparent  if  a  longer  time  period  had  been 
simulated.  However,  the  sensitivity  analyses  do  indicate  how  variations  in  key  hydraulic  and 
transport  parameters  affect  the  BTEX  plume. 

5.5.1  Sensitivity  to  Variations  in  Transmissivity 

The  effects  of  varying  transmissivity  are  shown  in  Figure  5.5.  Uniformly  increasing  the 
transmissivity  by  a  factor  of  five  increased  the  lateral  dispersal  of  the  plume  such  that  the 
maximum  observed  concentrations  in  the  source  cell  area  were  only  252  pg/L,  compared  to 
the  calibrated  maximum  of  703  pg/L.  In  addition,  the  leading  ^ge  of  the  BTEX  plume 
advanced  more  than  1(X)  feet  fur^er  downgradient  than  in  the  calibrated  model.  The  faster 
groundwater  velocity  produced  by  the  higher  transmissivity  initially  results  in  greater  plume 
travel  rates  and  distances,  diluting  and  further  exposing  the  BTEX  plume  to  electron  acceptors. 

In  contrast,  decreasing  the  transmissivity  by  a  factor  of  five  slowed  overall  plume 
migration,  caused  the  plume  shape  to  be  relatively  irregular  and  lobate,  and  caused  an  increase 
in  maximum  BTEX  levels  to  1 ,556  pg/L.  Increased  BTEX  concentrations  in  the  plume  area 
are  primarily  caused  by  reductions  in  the  plume  travel  rate  (i.e.,  the  existing  BTEX  mass  is 
concentrated  within  a  smaller  area). 

5.5.2  Sensitivity  to  Variations  in  the  Coefficient  of  Retardation 

The  effects  of  varying  the  coefficient  of  retardation  (R)  are  shown  on  Figure  5.6. 
Increasing  R  to  3.0  from  the  value  of  1.3  used  in  the  calibrated  model  resulted  in  a  plume 
configuration  that  was  not  greatly  different  from  the  observed  plume.  In  addition,  the 
maximum  BTEX  concentration  of  714  pg/L  was  very  similar  to  the  maximum  calibrated 
concentration  of  703  pg/L.  Increasing  R  causes  the  contaminant  migration  velocity  to 
decrease  relative  to  the  advective  groundwater  velocity.  One  difference  that  was  noted  was 
that  the  downgradient  portion  of  the  plume  simulated  using  the  higher  R  value  was  narrower 
than  the  observed  plume,  and  the  modeled  plume  did  not  reach  monitoring  point  75MP-9, 
where  BTEX  was  detected.  Decreasing  R  to  1.0  (no  retardation)  also  produced  a  plume  that 
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was  similar  to  the  calibrated  model  plume,  but  that  extended  approximately  25  feet  further 
downgradient.  The  maximum  BTEX  concentration  in  the  source  area  of  the  unretarded  plume 
was  slightly  elevated  (767  pg/L).  The  similarity  between  the  unretarded  and  calibrated  plumes 
can  be  attributed  primarily  to  the  low  R  value  of  1.3  used  in  the  calibrated  model.  Based  on 
these  analyses,  the  selected  R  value  of  1.3  appears  to  be  reasonably  conservative. 

5.5.3  Sensitivity  to  Variations  in  the  Coefncient  of  Anaerobic  Decay 

Figure  5.7  shows  the  effects  of  varying  the  anaerobic  decay  coefficient.  Increasing  this 
parameter  by  a  factor  of  five  results  in  more  rapid  degradation  of  dissolved  BTEX.  The 
reduction  in  contaminant  mass  is  the  result  of  the  relatively  large  increase  in  the  decay  rate 
caused  by  increasing  the  coefficient,  because  the  anaerobic  decay  coefficient  is  exponentiated 
in  the  equation  expressing  the  decay  rate  (see  Section  5.3.5).  Still,  the  resulting  BTEX  plume 
is  very  similar  to  the  calibrated  plume  due  to  the  short  (4-month)  calibration  time  and  the  fact 
that  anaerobic  decay  in  the  model  is  rate-limited  rather  than  instantaneous.  As  a  result,  there 
was  not  sufficient  time  for  the  anaerobic  decay  reactions  to  significantly  affect  BTEX 
concentrations.  In  addition,  the  small  magnitude  of  the  calibrated  decay  coefficient  (0.0(X)S 
day  ')  meant  that  multiplying  and  dividing  this  value  by  a  factor  of  five  resulted  in  values  that 
were  not  greatly  different  in  magnitude  than  the  calibrated  value.  However,  the  tested  range 
(0.0(X)1  to  0.0025  day*)  represents  a  feasible  range  of  decay  coefficients  for  the  Pumphouse 
75  site  on  the  basis  of  available  data.  Two  differences  in  the  plume  simulated  using  the  larger 
decay  coefficient  were  that  contaminant  concentrations  in  the  vicinity  of  monitoring  point 
75MP-9  were  reduced  over  those  actually  measured  in  the  field,  and  the  maximum  source  area 
dissolved  BTEX  concentration  decreased  from  703  pg/L  to  644  pg/L,  which  is  below  the 
measured  maximum  value  of  676  pg/L.  Therefore,  use  of  a  lower  decay  coefficient 
contributes  to  the  conservative  nature  of  the  model. 

Conversely,  decreasing  the  anaerobic  decay  coefficient  by  a  factor  of  five  decreases  the  rate 
of  degradation,  resulting  in  a  slight  overall  increase  in  the  computed  BTEX  concentrations  to 
levels  that  were  slightly  above  observed  concentrations.  Again,  however,  as  a  result  of  the 
short  duration  of  the  calibration  period  and  the  low  magnitude  of  the  anaerobic  decay  rate,  the 
BTEX  plume  simulated  using  the  lower  decay  rate  is  very  similar  to  the  calibrate  plume. 
This  sensitivity  analysis  indicates  that  the  model  is  not  extremely  sensitive  to  relatively  small 
variations  in  the  anaerobic  decay  coefficient  over  the  short  term.  The  value  used  in  the 
calibrated  model  is  reasonably  conservative  based  on  comparisons  with  decay  values  computed 
for  other  sites  (Section  5.3.5),  and  adequately  simulates  the  measured  March  1995  plume. 

5.5.4  Sensitivity  to  Variations  in  Dispersivity 

The  effects  of  varying  dispersivity  are  illustrated  in  Figure  5.8.  Both  longitudinal  and 
transverse  dispersivity  were  varied  for  this  analysis,  as  the  ratio  of  the  two  values  was  kept 
constant  at  0.025.  Increasing  the  dispersivity  by  a  factor  of  three  resulted  in  a  relatively  low 
maximum  BTEX  concentration  in  the  source  area  (520  pg/L),  and  an  increase  in 
concentrations  upgradient  from  the  source  area  above  observed  concentrations.  In  addition, 
there  was  a  slight  spreading  of  the  plume  longitudinally,  and  the  areal  extent  of  dissolved 
BTEX  concentrations  greater  than  500  pg/L  was  substantially  reduced.  The  results  of  this 
analysis  indicate  that  the  increased  dispersivity  produces  a  plume  that  does  not  match  the 
measured  plume  as  well  as  the  dispersivity  value  used  by  the  calibrated  model.  E>ecreasing 
dispersivity  by  a  factor  of  three  produced  a  plume  with  an  areal  extent  similar  to  the  calibrated 
plume,  but  with  higher  concentrations  (maximum  BTEX  concentration  of  864  pg/L).  In 
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addition,  the  plume  sh^  was  relatively  irregular,  departing  from  the  more  elliptical  shape  of 
he  measured  plume.  Based  on  these  analyses,  the  mc^el  appears  to  be  moderately  sensitive  to 
variations  in  dispersivity  of  this  magnitude,  and  the  value  of  40  feet  used  in  the  calibrated 
model  appears  to  be  reasonable. 

5.5.5  Sensitivity  to  Variations  in  Iiuected  BTEIX  Concentrations 

The  results  of  increasing  and  decreasing  the  injected  BTEX  concentrations  by  a  factor  of 
,  five  are  shown  on  Figure  S.9.  Increasing  the  injected  concentrations  by  a  factor  of  five  more 
than  triples  the  maximum  plume  concentration  to  2,208  pg/L,  and  generally  increases  BTEX 
concentrations  in  the  vicinity  of  monitoring  well  MD75-MW04  and  monitoring  point  75MP-9 
over  those  measured  in  the  field.  Decreasing  the  injected  BTEX  concentrations  by  a  factor  of 
five  decreases  the  maximum  concentration  by  142  pg/L  to  S61  pg/L,  and  substantially 
decreases  the  area  bounded  by  the  500-pg/L  isopleth  relative  to  the  calibrated  model.  In 
*  addition,  dissolved  BTEX  concentrations  near  monitoring  point  MP7S-9  are  reduced  by  an 
excessive  amount.  Based  on  these  analyses,  the  model  appears  to  be  moderately  to  very 
sensitive  to  variations  in  injected  BTEX  concentrations  of  this  magnitude,  and  the  v^ues  used 
in  the  calibrated  model  appear  to  be  reasonable. 

^  5.5.6  Summary  of  Sensitivity  Analysis  Results 

The  results  of  the  sensitivity  analysis  suggest  that  the  calibrated  model  used  for  this  report  is 
reasonable.  The  calibrated  model  is  most  sensitive  to  variations  in  transmissivity  and  BTEX 
injection  concentrations.  Increasing  or  decreasing  the  transmissivity  substantially  diminishes 
or  enhances  the  simulated  BTEX  concentrations,  and  lengthens  or  shortens  the  plume  relative 
,  p  the  plume  configuration  measured  in  March  1995.  Simulated  BTEX  concentrations  in  the 
vicinity  of  well  MD75-MW04,  located  near  what  appears  to  be  the  primary  contaminant 
source  area,  are  significantly  af^fected  by  variations  in  BTEX  injection  concentrations.  The 
sensitivity  analysis  results  indicate  that  increasing  or  decreasing  these  concentrations  by  a 
factor  of  five  would  increase  or  decrease  maximum  dissolved  BTEX  concentrations  to  an 
unacceptable  degree,  and  therefore  the  concentrations  used  in  the  calibrated  model  appear  to  be 
<  reason^le. 

Relatively  minor  effects  on  the  plume  configuration  are  obtained  when  the  retardation 
coefficient,  anaerobic  decay  coefficient,  and  dispersivity  are  varied  within  reasonable  ranges. 
The  values  used  in  the  c^ibrated  model  are  believed  to  be  conservative,  and  reasonable 
changes  in  these  values  would  most  likely  not  improve  the  model  calibration  significantly. 
The  sensitivity  analysis  results  suggest  that  the  use  of  a  larger  retardation  factor  would  improve 
the  calibration  by  narrowing  the  plume.  The  value  used  in  the  model  was  intentionally 
conservative  for  representing  total  BTEX  migration.  The  selected  value  is  most  representative 
of  benzene  in  order  to  more  effectively  simulate  the  migration  of  this  compound  (which 
typically  poses  the  most  nsk  to  potential  receptors)  to  a  greater  degree  than  the  other  BTEX 
4  compounds. 

5.6  MODEL  RESULTS 

To  predict  fate  and  transport  of  dissolved  BTEX  compounds  at  the  Pumphouse  75  site,  three 
Bioplume  II  simulations  (PH75A,  PH75B,  and  PH75C)  were  run  using  the  calibrated,  steady- 
«  state  groundwater  flow  system.  The  first  simulation  (PH75A)  assumed  that  the  rates  at  which 
le  BTEX  compounds  were  introduced  into  the  aquifer  tiirough  injection  wells  decreased  by  15 
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percent  per  year  (injected  BTEX  concentrations  were  decreased  by  IS  percent  from  the 
concentration  used  for  the  previous  year  to  account  for  natural  weathering  of  fuel  residuals). 
At  this  rate,  the  BTEX  injection  rate  is  reduced  by  80  percent  after  approximately  10  years, 
and  by  90  percent  after  approximately  IS  years,  llie  rate  of  BTEX  decrease  was  increased 
from  the  10-percent  rate  us^  in  the  MacDill  AFB  Site  S6  model  (Parsons  ES,  199Sb)  due  to 
the  lack  of  pavement  overlying  the  contaminated  soils  at  Pumphouse  7S.  The  lack  of 
pavement  should  enhance  the  decrease  in  shallow  soil  BT^  concentrations  due  to 
volatilization,  aerobic  biodegradation,  and  precipitation-induced  leaching.  These  BTEX 
reduction  rates  are  slightly  lower  than  calculate  BTEX  reduction  rates  for  a  site  at  Eglin  AFB, 
Florida  that  also  is  characterized  by  shallow  contamination  and  sandy  soils.  At  the  Eglin  site, 
where  a  fuel  spill  occurred  in  1986,  soil  sampling  performed  in  1993  indicated  a  substantial 
reduction  in  BTEX  concentrations  within  7  years.  Using  the  computed  reduction  rates,  it  was 
determined  that  nearly  100  percent  of  the  BTEX  in  the  vadose  zone  soils  should  disappear 
within  approximately  10  years  (Parsons  ES,  1995c). 

The  second  simulation  (PH75B)  assumes  that  all  of  the  contaminated  soils  in  the  model  cells 
containing  simulated  injection  wells  are  actively  remediated  via  bioventing  for  3  years,  at  the 
end  of  which  the  source  area  is  no  longer  contributing  BTEX  to  the  groundwater.  In  this 
scenario,  there  is  a  45-percent  reduction  in  contaminant  concentrations  during  both  years  1  and 
2,  with  the  remaining  10  percent  disappearing  by  the  end  of  year  3.  The  third  simulation 
(PH75C)  is  similar  to  simulation  PH75B,  but  assumes  a  more  limited  bioventing  system  that 
remediates  only  the  soils  in  seven  model  grid  cells  (in  the  vicinity  of  and  between  monitoring 
wells  MD75-MW14  and  MD75-MW08).  The  rates  of  decrease  in  injected  BTEX 
concentrations  for  the  biovented  grid  cells  in  this  simulation  are  identical  to  those  described 
above  for  simulation  PH75B.  Complete  input  and  output  files  are  presented  in  Appendix  D. 
Model  results  are  described  in  the  following  sections.  Model  ime  for  the  predictive 
simulations  is  described  using  the  term  “simulation  time”,  which  refers  to  model  time  after  the 
initiaJ  0.33-year  calibration  period  (i.e.,  simulation  time  after  March  1995). 

5.6.1  Diminishing  BTEX  Source  (Model  PH75A) 

To  predict  the  fate  and  transport  of  dissolved  BTEX  compounds  at  Pumphouse  75,  model 
PH75A  was  run  for  a  period  of  20  years.  The  concentrations  of  BTEX  introduced  into  the 
shallow  aquifer  at  the  16  injection  well  locations  shown  on  Figure  5.3  were  decreased  at  a  rate 
of  15  percent  per  year,  as  described  above.  The  temporal  variations  in  the  maximum  dissolved 
BTEX  concentrations  in  the  plume  and  at  the  downgradient  model  boundary  (model  grid  row 
29)  are  shown  in  Figures  5.10  and  5.11,  respectively.  As  shown  in  Figure  5.10,  the 
maximum  simulated  dissolved  BTEX  concentration  in  the  plume  peaks  at  874  pg/L  following 
the  first  simulation  year  (early  1996),  then  decreases  steadily  until  it  is  below  50  pg/L  by  the 
end  of  simulation  year  14,  and  equals  3  pg/L  at  the  end  of  year  20.  Figure  5.11  shows  that 
the  leading  edge  of  the  BTEX  plume  reaches  the  downgradient  model  boundary  [actually,  the 
farthest  downgradient  row  of  active  model  cells  (model  grid  row  29)]  in  simulation  year  14, 
with  the  BTEX  concentrations  peaking  at  8  pg/L  in  year  17  and  decreasing  to  2  pg/L  in  year 
20. 


Plume  isopleth  maps  for  simulation  years  5,  10,  and  15  are  shown  in  Figure  5.12.  The 
lobate  shape  of  the  downgradient  edge  of  the  plume  after  5  years  may  be  caused  by  the 
unequal  distribution  of  BTEX  injection  concentrations  in  model  grid  row  9,  and  by  the 
presence  of  a  low-transmissivity  zone  in  the  model  surrounded  by  relatively  high-transmissivity 
zones.  Groundwater  (and  dissolved  contaminants)  would  preferentially  migrate  toward  and 


» 


» 


i) 


4r 


» 


I 


» 


•  • 


•  •  •  • 


022m2450/198.WW6 


5-28 


006 


iana«ssiaK\^attUia^iiHHHHaaiaBBi 

^mmmmmmv&mmmsiwmmmmmmmmm 
BsasHHRai&ssBMBaaaaHaaHiCi 
BBIBBBBnBBEeaSi^iaBBBBBBBUillPSI _ 

BBBHBBBBBBBBBassSSSSaBBBBBI 

SBHHIlBahBHSBSSBSiaB 

BBBBBBBBBBE - 


I  I  I 

I  8  § 


_ 

aaar^iiifrz^^Bi 

m^mi 
iRBEai 


BBBB  KBIiZBIBBIBBBBI 

mmmm  StBaKBassiBsseBi 

BBBB  gsIBBBBBBHSir 

mmmm  ■BBBBBBBaiBi 
BBL1B  ■bBIBBBBBBB 

BBktBEBBBISBBBBB 

bbbbHbbbbbbbbb 

bbbb|bbbbbbbbb 

BBaalBBBBBBBBB 


§  I  8  I  I 


10  YEARS  OF  SIMULATION  (2005) 


I  I  I 


8  I  §  f 


onHisEiisaQSOiaisaes; 
rAmmv-fTiummmmM 


iHii 


pmtvrnim&mBU 


gc 

E _ 

aig«^g^gsir»MM»iMMbi»ggi 

■■SiaeaiGaKm.iNaBKKs^asggr  ~ 

iia  ■aaisaaaaBfis^aaHsapi 
Ufa  HaaaaaaaaaaKfl^a^ssaar 


IBffi 


iBBaa 

IBBE1B 

IBBUir 


i9> 

lae 


5  YEARS  OF  SIMULATION  (2000) 


BBB! 
BIBIL 
Si8BB| 

tBBgiaaiBBBBBBBBBBlMgBBBBiBBBBliaBBggaB! 
, _ IBBUaBBBBBaiBSaiBBBBBBBBBBiaBBBBBBBBBB 

iBBBBBBBBaBlBaBBBBBSiBBBBBBBBBBBBBBBBBBaBM 
EUilRaiBBBBBlIBBaBIBBISBIlflBBBBBBBBBBBBaBIBBBBBaSrlB 
jaBBBBBBBkljgBaBBISBBBBBBBBBBBBBBBBBBaBfiBBBklB 


,  «>  . 


§  § 


2005) 


§  § 


|r  |;  |s  |e  It:  |s  |g  |a  |a  la  |a  |s  s  |ti  |s  |a  |s 
8  8  8  8  8  8  8 


l=> 

CD 


SIMUL 


In' 

MacDt 


15  YEARS  OF  SIMULATION  (2010) 


PA 

RSOI 

BN 

BINI 

1  §  * 

i  i 

1 

8  i 

1  .  . 

§  \ 

I  ^ 

_ 1 _ 

r 

JO. 

X)0> 

CAU 

ON' 

€T  1 

U£L 

UST 

/ 

■* 

. , 

¥ 

7 

~ 

r- 

X 

g 

s 

■■ 

/ 

;n 

V 

— 

z 

_ 1 

S 

ss 

z 

z 

"  V  ; 

± 

_j 

t _ 

.  c 

k _ 

1  V 

§ 

t 

z 

5; 

_ 

o 

5 

r 

z 

V 

V 

j~ 

T 

z 

s 

2 

— 

^ _ 

' 

z 

~ 

'7Z 

Is 

=: 

— 

z 

_ 1 

_ 1 

_ 

1 

1 

_ 

• 

m 

» 

o 

j 

|n 

(A 

z 

« 

Ot 

8 

« 

«>4 

e« 

o> 

««* 

R 

n  1 

I  § 

! 

g  § 

I 

1  8 

1 

§ 

D  A 

3  O 

S  O 

5  YEARS  OF  SIMULATION  (2000) 


I  % 


8  8 


I  ? 


15  YEARS  OF  SIMULATION  (2010) 


LtCEM 

A  MONITORING  POINT 

MONITORING  WELL 

-10 -  LINE  OF  EQUAL  BTEX 

CONCENTRATION  (^gV) 
CONTOUR  INTERVAL  =  VARIABLE 

I — y  ESTIMATED  GROUNDWATER 

FLOW  DIRECTION 

nn  GRASSY  AREAS 


200  100 


200 


FEET 


FIGURE  5.12 

SIMULATED  PLUME  MIGRATION 
MODEL  PH75A 
PUMPHOUSE  75 


Intrinsic  Remediation  TS 
MacDill  Air  Force  Base.  Florida 


Denver.  Colorado 


5-31 


through  high-transmissivity  zones.  As  shown  on  Figure  5. 12,  the  BTEX  plume  separates  from 
the  source  area  by  year  15  due  to  decreases  in  source  area  BTEX  injection  rates,  and  is  wholly 
contained  in  the  downgradient  portion  of  the  model  grid.  From  years  15  to  20,  the  plume 
continues  to  migrate  toward  the  downgradient  model  boundary  and  decreases  in  both 
magnitude  (concentration)  and  areal  extent.  A  discussion  of  mass  balance  errors  obtained 
during  this  simulation  is  contained  in  Appendix  D. 

As  described  in  Section  5.4.2. 1,  model  PH75A  was  rerun  using  retardation  coefficients  of 
1.0  and  1.15  rather  than  1.3  to  assess  the  degree  to  which  small  variations  in  this  parameter 
significantly  affected  model  predictions.  Using  a  value  of  1.0  caused  the  maximum  dissolved 
BTEX  concentration  in  the  plume  to  decrease  below  50  tig/L  by  simulation  year  13,  and  the 
plume  disappeared  completely  after  simulation  year  15.  The  maximum  BTEX  concentration  in 
model  grid  row  29  was  3  |ig/L.  Using  a  retardation  of  1.15  caused  the  maximum  BTEX 
concentration  to  decrease  below  50  pg/L  by  simulation  year  14.  The  maximum  concentration 
in  model  grid  row  29  was  18  pg/L  after  simulation  year  16,  decreasing  to  7  pg/L  after  20 
years.  These  simulations  indicate  that  small  variations  in  the  retardation  coefficient  do  not 
significantly  affect  model  predictions.  In  all  cases,  low  BTEX  concentrations  migrated  to  the 
model  grid  boundary,  and  the  temporal  changes  in  the  magnitudes  of  BTEX  concentrations 
within  the  plume  were  similar. 

5.6.2  Engineered  Source  Reduction  (Models  PH75B  and  PH75C) 

To  illustrate  the  impact  of  engineered  source  reduction  activities  upon  dissolved  BTEX 
migration,  models  PH75B  and  PH75C  incorporated  more  rapidly  decreasing  BTEX  loading 
rates,  assuming  that  bioventing  or  a  similar  in  situ  method  would  be  used  to  remediate  the 
source  areas.  Bioventing  is  an  in  situ  process  in  which  low-flow  air  injection  is  used  to 
enhance  the  aerobic  biodegradation  of  organic  contaminants  in  subsurface  soils  by  supplying 
oxygen  to  indigenous  microbes.  Both  of  the  models  referenced  above  assum^  complete 
remediation  of  vadose  zone  soils  in  the  source  area  after  3  years.  Bioventing  pilot  tests  at  the 
Patrick  AFB,  Florida  BX  Service  Station  resulted  in  a  BTEX  removal  rate  of  over  95  percent 
during  the  first  year  of  testing  (Parsons  ES,  1995d).  In  model  PH75B,  remediation  of  all 
BTEX-contaminated  vadose  zone  soils  in  the  vicinity  of  the  fuel  pipelines  is  assumed.  This  is 
modeled  through  source  term  reductions  at  all  16  simulated  BTEX  injection  wells.  In  model 
PH75C,  only  the  soils  within  model  grid  cells  (13,4),  (14,4),  (12,5),  (13,5),  (11,6), 

(12.6) ,and  (11,7)  were  remediated  within  a  3-year  period;  BTEX  loading  resulting  from  the 
remaining  nine  injection  wells  decayed  at  a  rate  of  15  percent  per  year,  as  in  model  PH75A. 

Model  PH75B  was  run  for  a  period  of  16  years.  As  shown  on  Figure  5.13,  this  model 
predicts  that  the  maximum  dissolved  BTEX  concentrations  in  the  plume  would  decrease 
dramatically  following  remediation  of  source  area  soils,  declining  to  below  50  pg/L  after  7 
years.  TTie  plume  reaches  its  furthest  downgradient  extent  (approximately  450  feet 
downgradient  of  the  estimated  March  1995  plume  front)  during  simulation  years  11  and  12, 
and  never  migrates  beyond  model  grid  row  24.  After  15  years  of  simulation  time,  the  BTEX 
plume  is  completely  biodegraded.  The  simulated  configurations  of  the  dissolved  BTEX  plume 
after  3,  7,  and  1 1  years  are  shown  on  Figure  5. 14. 

Model  PH75C  was  also  run  for  a  period  of  16  years.  As  shown  on  Figure  5.13,  the  results 
of  this  model  are  very  similar  to  those  of  model  PH75B,  suggesting  that  if  bioventing  is 
performed,  it  should  be  focused  in  the  vicinity  of  model  cells  (14,4),  (13,4),  (12,5),  (13,5), 

(12.6) ,  (11,6),  and  (11,7),  because  this  is  where  the  most  significant  soil  contamination 
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appears  to  be  located.  This  model  predicts  that  the  maximum  dissolved  BTEX  concentration 
in  the  plume  will  decrease  below  50  pg/L  after  simulation  year  8,  and  the  plume  is  completely 
biodegraded  after  15  years  of  simulation  time.  A  dissolved  BTEX  concentration  of  2  pg/L 
reaches  the  most  downgradient  row  of  active  model  cells  (model  grid  row  29)  during  year  15 
before  the  plume  disappears  completely. 

5.7  Conclusions  and  Discussion 

Three  model  simulations  were  run  to  simulate  a  variety  of  conditions.  Model  PH75A 
assumed  natural  attenuation  of  BTEX  in  source  area  soils.  Models  PH75B  and  PH75C  w^^re 
identical  to  PH75A  except  that  they  simulated  the  effects  of  rapid  remediation  of  source  area 
soils  through  bioventing  or  another  in  situ  method. 

The  results  of  the  Bioplume  II  model  simulations  described  in  Section  5.6  suggest  that  the 
dissolved  BTEX  contamination  will  primarily  remain  in  the  modeled  area  and  decrease  in 
concentration  to  below  50  pg/L  after  14  years,  even  if  no  engineered  remediation  is 
performed.  The  modeling  suggests  that  engineered  remediation  of  source  area  soils  would 
further  restrict  the  downgradient  migration  of  the  dissolved  BTEX  plume,  and  promote  a 
relatively  rapid  decrease  in  dissolved  BTEX  concentrations.  If  an  engineered  soil  remediation 
technology  is  employed,  consideration  should  be  given  to  limiting  its  use  to  the  area  near  and 
between  monitoring  wells  75MD-MW04  and  75MD-MW08. 

The  removal  of  dissolved  BTEX  compounds  predicted  by  the  simulations  is  largely  a 
function  of  anaerobic  biodegradation  and  sorption.  Influxes  of  fresh  groundwater  enhance 
biodegradation  by  flushing  water  containing  electron  acceptors  through  the  BTEX  plume, 
which  is  retarded  with  respect  to  the  advective  groundwater  velocity.  As  a  result, 
biodegradation  processes  are  maintained  due  to  the  continuous  influx  of  electron  acceptors. 
This  is  further  enhanced  by  the  additional  influxes  of  electron  acceptors  in  the  grassy  areas 
where  precipitation  recharge  of  the  groundwater  system  occurs. 

In  all  cases,  model  simulations  are  conservative  for  several  reasons,  including: 

1)  Aerobic  respiration,  denitrification,  iron  reduction,  sulfate  reduction,  and 
methanogenesis  are  all  occurring  at  this  site;  however,  only  DO  is  considered  as  an 
electron  acceptor  during  model  simulations,  and  the  anaerobic  decay  coefficient  used 
in  the  calibrated  model  is  lower  than  common  literature  values  and  values  computed 
for  similar  sites  both  at  MacDill  AFB  and  Patrick  AFB,  Florida. 

2)  The  stoichiometry  used  to  determine  the  ratio  between  DO  and  total  BTEX  assumed 
that  no  microbial  cell  mass  is  produced  during  the  reaction.  As  discussed  in  Section 
4.3.2. 1,  this  approach  may  be  too  conservative  by  a  factor  of  up  to  three. 

3)  A  low  coefficient  of  retardation  which  is  most  representative  of  benzene  (1.3)  was 
used  for  model  simulations.  The  use  of  the  low  coefficient  of  retardation  tends  to 
increase  the  distance  traveled  by  the  simulated  BTEX  plume,  but  may  provide  a  more 
accurate  estimate  of  benzene  transport. 

In  summary,  the  strong  geochemical  evidence  of  anaerobic  biodegradation,  and  the 
reasonably  conservative  nature  of  the  Bioplume  II  models,  suggest  that  natural  attenuation  will 
substantially  reduce  dissolved  BTEX  concentrations  and  limit  plume  migration.  It  is  important 
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to  note  that  the  modeled  scenarios  incorporate  the  assumption  that  the  contaminant  source  is 
not  continuous,  but  that  any  leaks  have  been  remedied.  The  simulated  injection  wells  are 
intended  to  represent  continuing  partitioning  of  BTEX  from  measured  concentrations  of 
residual  LNAPL  into  the  groundwater.  Bioplume  II  assumes  that  the  migration  of  BTEX 
compounds  is  predominantly  in  the  horizontal  direction.  Further  investigation  of  the  vertical 
migration  of  BTEX  compounds  at  this  site  should  be  performed.  Recommendations  for 
additional  investigations  of  this  nature  are  described  in  Section  8. 
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SECTION  6 

COMPARATIVE  ANALYSIS  OF  REMEDIAL  ALTERNATIVES 


This  section  presents  the  development  and  comparative  analysis  of  two  groundwater 
remedial  alternatives  for  Pumphouse  75  at  MacDill  AFB.  The  intent  of  this  evaluation 
is  to  determine  if  intrinsic  remediation  is  an  appropriate  and  cost-effective  remedial 
approach  to  consider  when  developing  final  remedial  strategies  for  the  site,  especially 
when  combined  with  other  innovative  and  conventional  remedial  technologies. 

Section  6.1  presents  the  evaluation  criteria  used  to  evaluate  groundwater  remedial 
alternatives.  S^tion  6.2  discusses  the  development  of  remedial  alternatives  considered 
as  part  of  this  demonstration  project.  Section  6.3  provides  a  brief  description  of  each 
of  these  remedial  alternatives.  Section  6.4  provides  a  more  detailed  analysis  of  the 
remedial  alternatives  using  the  defined  remedial  alternative  evaluation  criteria.  The 
results  of  this  evaluation  process  are  summarized  in  Section  6.5. 

6.1  REMEDIAL  ALTERNATIVE  EVALUATION  CRITERIA 

The  evaluation  criteria  used  to  identify  appropriate  remedial  alternatives  for  shallow 
groundwater  contamination  at  the  site  were  adapted  from  those  recommended  by  the 
USEPA  (1988)  for  selecting  remedies  for  Superihmd  sites  [Office  of  Solid  Waste  and 
Emergency  Response  (OSWER)  Directive  9355.3-01].  These  criteria  included  (1) 
long-term  effectiveness  and  permanence,  (2)  technical  and  administrative 
implementability,  and  (3)  relative  cost.  The  following  sections  briefly  describe  the 
scope  and  purpose  of  each  evaluation  criterion.  This  report  focuses  on  the  potential  use 
of  intrinsic  remediation  and  source  reduction  technologies  to  reduce  BTEX 
concentrations  within  the  shallow  groundwater  to  levels  that  meet  regulatory  standards 
intended  to  be  protective  of  human  health  and  the  environment. 

6.1.1  Long-Term  Effectiveness  and  Permanence 

Each  remedial  approach  or  remedial  alternative  (which  can  be  a  combination  of 
remedial  approaches  such  as  intrinsic  remediation  and  institutional  controls)  was 
analyzed  to  determine  how  effectively  it  will  minimize  groundwater  plume  expansion 
so  that  applicable  groundwater  quality  standards  can  be  achieved  at  a  downgradient 
POC.  The  expected  remedial  effectiveness  based  on  case  histories  from  other  sites  with 
similar  conditions  also  is  evaluated.  The  ability  to  minimize  potential  impacts  to 
surrounding  facilities  and  operations  is  considered.  Also,  the  ability  of  each  remedial 
alternative  to  protect  both  current  and  potential  future  receptors  from  potential 
exposures  associated  with  site-related  contamination  in  shallow  groundwater  is 
qualitatively  assessed  by  conservatively  evaluating  the  potential  for  completion  of 
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exposure  pathways  involving  groundwater,  either  now  or  in  the  future.  This  evaluation 
criterion  ^so  included  permanence  and  the  ability  to  reduce  contaminant  mass,  toxicity, 
and  volume.  Time  to  implementation  and  estimated  time  until  protection  is  achiev^ 
are  described.  Long-term  reliability  for  providing  continued  protection,  including  an 
assessment  of  potential  for  failure  of  the  technology  and  the  potential  threats  resulting 
from  such  a  failure,  also  is  evaluated. 

6.1.2  Implementability 

The  technical  implementation  of  each  remedial  technology/approach  or  remedial 
alternative  was  evaluated  in  terms  of  technical  feasibility  and  availability.  Potential 
logistical  shortcomings  and  difficulties  in  construction,  operations,  and  monitoring  are 
presented  and  weighed  against  perceived  benefits.  Requirements  for  any  post¬ 
implementation  site  controls  such  as  LTM  and  land  or  groundwater  use  restrictions  are 
described.  Details  on  administrative  feasibility  in  terms  of  the  likelihood  of  public 
acceptance  and  the  ability  to  obtain  necessary  approvals  are  discussed. 

6.1.3  Cost 

The  total  cost  (present  worth)  of  each  remedial  alternative  was  estimated  for  relative 
comparison  following  USEPA  (1993)  guidance.  An  estimate  of  capital  costs,  and 
operations  and  post-implementation  costs  for  site  monitoring  and  controls  is  included. 
An  annual  discount  factor  of  7  percent  was  assumed  in  present  worth  calculations 
(USEPA,  1993). 

6.2  FACTORS  INFLUENCING  ALTERNATIVES  DEVELOPMENT 

Several  factors  were  considered  during  the  identification  and  screening  of  remedial 
technologies  for  addressing  shallow  groundwater  contamination  at  the  site.  Factors 
considered  included  the  objectives  of  the  natural  attenuation  demonstration  program; 
contaminant,  groundwater,  and  soil  properties;  present  and  future  land  uses;  and 
potential  receptor  exposure  pathways.  The  following  section  briefly  describes  each  of 
these  factors  and  how  they  were  used  to  narrow  the  list  of  potentially  applicable 
remedial  technologies  to  the  final  remedial  alternatives  considered  for  the  site. 

6.2.1  Program  Objectives 

The  intent  of  the  intrinsic  remediation  demonstration  program  sponsored  by  AFCEE 
is  to  develop  a  systematic  process  for  scientifically  investigating  and  documenting 
naturally  occurring  subsurface  attenuation  processes  that  can  be  factored  into  overall 
site  remediation  plans.  The  objective  of  this  program  and  the  specific  Pumphouse  75 
study  is  to  provide  solid  evidence  of  intrinsic  remediation  of  dissolved  fuel 
hydrocarbons  so  that  this  information  can  be  used  to  develop  an  effective  groundwater 
remediation  strategy.  A  secondary  goal  of  this  multi-site  initiative  is  to  provide  a  series 
of  regional  case  studies  that  demonstrate  that  natural  processes  of  contaminant 
degradation  can  often  reduce  contaminant  concentrations  in  groundwater  to  below 
acceptable  cleanup  standards  before  completion  of  potential  exposure  pathways. 
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Because  the  objective  of  this  program  is  to  study  natural  processes  in  the  saturated 
zone  rather  than  all  contaminated  media  (soil,  soil  gas,  etc.),  approaches  and 
technologies  have  been  evaluated  based  primary  on  their  potential  impact  on  shallow 
groundwater  and  phreatic  soils.  Technologies  that  can  reduce  vadose  zone 
contamination  and  partitioning  of  contaminants  into  groundwater  have  also  been 
evaluated.  Many  of  the  source  removal  technologies  evaluated  in  this  section  will  also 
reduce  soil  and  soil  gas  contamination,  but  it  is  important  to  emphasize  that  the 
remedial  alternatives  developed  in  this  document  are  not  necessarily  intended  to 
remediate  all  contaminated  media. 

Additional  program  objectives  set  forth  by  AFCEE  include  cost  effectiveness  and 
minimization  of  waste.  Approaches  and  technologies  that  may  meet  these  criteria 
include  institutional  controls,  soil  vapor  extraction,  bioventing,  biosparging, 
groundwater  pump  and  treat,  and  intrinsic  remediation.  Soil  excavation,  slurry  walls, 
sheet  piling,  carbon  adsorption,  ex  situ  biological  or  chemical  treatment,  and 
onsite/offsite  disposal  are  generally  not  attractive  technology  candidates  under  this 
program. 

6.2.2  Cont^jninant  Properties 

The  site-related  contaminants  considered  as  part  of  this  demonstration  at  Pumphouse 
75  are  the  BTEX  compounds.  The  source  of  this  contamination  is  AVGAS,  JP-4, 
and/or  JP-8  present  as  residual  contamination  in  capillary  fringe  and  saturated  soil  in 
the  vicinity  of  Pumphouse  75.  The  physiochemical  characteristics  of  these  fuels  and 
the  individual  BTEX  compounds  will  greatly  influence  the  effectiveness  and  selection 
♦  of  a  remedial  technology. 

Petroleum  hydrocarbon  mixtures,  such  as  AVGAS,  JP-4,  and  JP-8,  are  comprised  of 
over  300  compounds  with  different  physiochemical  characteristics.  These  fuels  are 
classified  as  a  LNAPLs^with  liquid  densities  ranging  from  0.73  to  0.80  gram  per  cubic 
centimeter  (g/cc)  at  20'’c  (Arthur  D.  Little,  Inc.,  1987).  Many  compounds  in  these 
fuels  sorb  very  well  to  soil  and  are  concentrated  in  the  capillary  fringe  because  the 
mixtures  are  less  dense  than  water.  AVGAS,  JP-4,  and  JP-8  are  slightly  soluble  in 
water,  with  maximum  solubilities  ranging  from  5  to  300  mg/L.  These  fuels  are  also  a 
primary  substrate  for  biological  metabolism.  Simultaneous  biodegradation  of  aliphatic, 
aromatic,  and  alicyclic  hydrocarbons  has  been  observed.  In  fact,  mineralization  rates 
of  hydrocarbons  in  mixtures  such  as  JP-4  may  be  faster  than  mineralization  of  the 
individual  constituents  as  a  result  of  cometabolic  pathways  (Jamison  et  al.,  1975; 
Perry,  1984). 

The  BTEX  compounds  are  generally  volatile,  highly  soluble  in  water,  and  adsorb 
less  strongly  to  soil  than  other  hydrocarbons  in  a  petroleum  mixture.  These 
characteristics  allow  the  BTEX  compounds  to  leach  more  rapidly  from  mobile  LNAPL 
and  contaminated  soil  into  groundwater,  and  to  migrate  as  dissolved  contamination 
(Lyman  et  al.,  1992).  All  of  the  BTEX  compounds  are  highly  amenable  to  in  situ 
degradation  by  both  biotic  and  abiotic  mechanisms. 

Benzene  is  very  volatile,  with  a  vapor  pressure  of  76  millimeters  of  mercury  (mm 
Hg)  at  20°C  and  a  Henry's  Law  Constant  of  approximately  0.0054  atmosphere-cubic 
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meters  per  mole  (atm-m^/mol)  at  25°C  (Hine  and  Mookeijee,  1975;  Jury  et  al.,  1984). 
The  solubility  of  pure  benzene  in  water  at  20°C  has  been  reported  to  be  1,780  mg/L 
(Verschueren,  1983).  Benzene  is  normally  biodegraded  to  carbon  dioxide,  with 
catechol  as  a  short-lived  intermediate  (Hopper,  1978;  Ribbons  and  Eaton,  1992). 

Toluene  is  also  volatile,  with  a  vapor  pressure  of  22  mm  Hg  at  20°C  and  a  Henry's 
Law  Constant  of  about  0.0067  atm-m^/mol  at  25“C  (Pankow  and  Rosen,  1988;  Hine 
and  Mookeijee,  1975).  Toluene  sorbs  more  readily  to  soil  media  relative  to  benzene, 
but  still  is  very  mobile.  The  solubility  of  pure  toluene  in  water  at  2QPC  is 
approximately  515  mg/L  at  20°C  (Verschueren,  1983).  Toluene  has  been  shown  to 
degrade  to  pyruvate,  acetaldehyde,  and  completely  to  carbon  dioxide  via  the 
intermediate  catechol  (Hopper,  1978;  Wilson  et  al.,  1986;  Ribbons  and  Eaton,  1992). 

Ethylbenzene  has  a  vapor  pressure  of  7  mm  Hg  at  20°C  and  a  Henry's  Law  Constant 
of  0.0066  atm-m^/mol  (Pankow  and  Rosen,  1988;  Valsaraj,  1988).  Ethylbenzene  tends 
to  sorb  more  strongly  to  soils  than  benzene  but  less  strongly  than  toluene  (Abdul  et  al., 
1987).  Pure  ethylbenzene  is  also  less  soluble  than  benzene  and  toluene  in  water  at  152 
mg/L  at  20°C  (Verschueren,  1983;  Miller  et  al.,  1985).  Ethylbenzene  ultimately 
degrades  to  carbon  dioxide  via  its  intermediate  3-ethylcatechol  (Hopper,  1978;  Ribbons 
and  Eaton,  1992). 

The  three  isomers  of  xylene  have  vapor  pressures  ranging  from  7  to  9  mm  Hg  at 
20°C  and  Henry's  Law  Constants  of  between  0.005  and  0.007  atm-mVmol  at  25“C 
(Mackay  and  Wolkoff,  1973;  Hine  and  Mookeijee,  1975;  Pankow  and  Rosen,  1988). 
Of  all  of  the  BTEX  compounds,  xylenes  sorb  most  strongly  to  soil,  but  still  can  leach 
from  soil  into  the  groundwater  (Abdul  et  al.,  1987).  Pure  xylenes  have  water 
solubilities  of  152  to  160  mg/L  at  20°C  (Bohon  and  Claussen,  1951;  Mackay  and  Shiu, 
1981;  Isnard  and  Lambert,  1988).  Xylenes  can  degrade  to  carbon  dioxide  via  pyruvate 
carbonyl  intermediates  (Hopper,  1978;  Ribbons  and  Eaton,  1992). 

On  the  basis  of  these  physiochemical  characteristics,  intrinsic  remediation,  soil 
vapor  extraction,  bioventing,  biosparging/air  sparging,  groundwater  extraction,  and  air 
stripping  technologies  could  all  be  effective  options  for  collecting,  destroying,  and/or 
treating  BTEX  contaminants  at  Pumphouse  75. 

6.2.3  Site-Specific  Conditions 

Two  general  categories  of  site-specific  characteristics  were  considered  when 
identifying  remedial  technologies  for  comparative  evaluation  as  part  of  this 
demonstration  project.  The  first  category  was  physical  characteristics  such  as 
groundwater  depth,  gradient,  flow  direction,  and  soil  type,  which  influence  the  types  of 
remedial  technologies  most  appropriate  for  the  site.  The  second  category  involved 
assumptions  about  future  land  uses  and  potential  exposure  pathways.  Each  of  these 
site-specific  characteristics  have  influenced  the  selection  of  remedial  alternatives 
included  in  the  comparative  evaluation. 
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6.2.3. 1  Groundwater  and  Soil  Characteristics 

Site  geology  and  hydrogeology  will  have  a  profound  effect  on  the  transport  of 
contaminants  and  the  effectiveness  and  scope  of  required  remedial  technologies  at  a 
given  site.  Hydraulic  conductivity  is  perhaps  the  most  important  aquifer  parameter 
governing  groundwater  flow  and  contaminant  transport  in  the  subsurface.  The  velocity 
of  the  groundwater  and  dissolved  contamination  is  directly  related  to  the  hydraulic 
conductivity  of  the  saturated  zone.  Slug  tests  conducted  in  the  vicinity  of  the 
Pumphouse  75  site  indicate  a  moderate  conductivity  within  the  sand  unit  present  in  the 
vicinity  of  the  source  area  and  dissolved  plume.  Estimated  conductivity  values  ranged 
from  5.2  to  90.7  ft/day,  characteristic  of  sand  or  silty  sand.  The  hydraulic  conductivity 
at  this  site  directly  influences  the  fate  and  transport  of  contaminants.  The  shallow 
groundwater  migrates  to  the  east-southeast,  increasing  the  extent  of  contamination  (i.e., 
the  plume  has  expanded)  but  decreasing  the  average  BTEX  concentration  within  the 
aquifer  through  dilution  and  biodegradation. 

Although  higher  hydraulic  conductivities  can  result  in  plume  expansion  and 
migration,  this  same  characteristic  also  will  enhance  the  effectiveness  of  other  remedial 
technologies,  such  as  groundwater  extraction,  biospjarging,  and  intrinsic  remediation. 
For  example,  it  should  be  less  expensive  and  time-consuming  to  capture  and  treat  the 
contaminant  plume  using  a  network  of  extraction  wells  in  areas  of  high  hydraulic 
conductivity.  Contaminant  recovery  also  may  be  maximized  when  contaminants  are 
not  significantly  sorbed  to  and  retarded  by  phreatic  soil.  The  effectiveness  of 
biosparging  may  also  be  increased  in  highly  conductive  aquifers  because  of  reduced 
entry  pressures  and  increased  radius  of  influence.  Greater  hydraulic  conductivity  also 
would  increase  the  amount  of  contaminant  mass  traveling  through  a  biosparging 
network.  The  DO  introduced  through  biosparging  can  enhance  aerobic  degradation  of 
the  dissolved  contaminant  mass,  particularly  at  a  site  such  as  Pumphouse  75  where 
oxygen-deficient  groundwater  predominates. 

The  movement  of  contaminants  within  the  subsurface  away  from  the  source  also  will 
increase  the  effectiveness  of  natural  biodegradation  processes  by  distributing  the 
contaminant  mass  into  areas  enriched  with  electron  acceptors.  In  addition,  because 
BTEX  compounds  are  retarded  relative  to  the  advective  flow  velocity,  relatively  fresh 
groundwater  containing  DO  and  other  electron  acceptors  will  migrate  through  the 
plume  area,  further  increasing  biodegradation. 

To  satisfy  the  requirements  of  indigenous  microbial  activity  and  intrinsic 
remediation,  the  aquifer  must  also  provide  an  adequate  and  available  carbon  or  energy 
source,  electron  acceptors,  essential  nutrients,  and  proper  ranges  of  pH,  temperature, 
and  redox  potential.  Data  collected  as  part  of  the  field  work  phase  of  this 
demonstration  project  and  described  in  Sections  3  and  4  of  this  document  indicate  that 
this  site  is  characterized  by  adequate  and  available  carbon/energy  sources  and  electron 
acceptors  to  support  measurable  biodegradation  of  fuel  hydrocarbon  contamination  by 
indigenous  microorganisms.  Sulfate  and  carbon  dioxide  (which  is  utilized  during 
methanogenesis)  represent  primary  sources  of  electron  acceptor  capacity  for  the 
biodegradation  of  BTEX  compounds  at  the  site.  Relatively  minor  electron  acceptors 
include  DO  and  ferric  iron.  Further,  because  fuel-hydrocarbon-degrading 
microorganisms  have  been  known  to  thrive  under  a  wide  range  of  temperature  and  pH 
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conditions  (Freeze  and  Cherry,  1979),  the  physical  and  chemical  conditions  of  the 
groundwater  and  phreatic  soil  at  the  site  are  not  likely  to  inhibit  microorganism  growth. 

Fuel-hydrocarbon-degrading  microorganisms  are  ubiquitous,  and  as  many  as  28 
hydrocarbon-degrading  isolates  (bacteria  and  fungi)  have  been  identified  in  different 
soil  environments  (Davies  and  Westlake,  1977;  Jones  and  Eddington,  1968). 
Indigenous  microorganisms  have  a  distinct  advantage  over  microorganisms  injected  into 
the  subsurface  to  enhance  biodegradation  because  indigenous  microorganisms  are  well 
adapted  to  the  physical  and  chemical  conditions  of  the  subsurface  in  which  they  reside 
(Goldstein  et  al.,  1985).  Therefore,  microbe  addition  was  not  considered  a  viable 
remedial  technology  for  this  site. 

6.2.3.2  Potential  Exposure  Pathways 

A  pathways  analysis  identifies  the  human  and  ecological  receptors  that  could 
potentially  come  into  contact  with  site-related  contamination  and  the  pathways  through 
which  these  receptors  might  be  exposed.  To  have  a  completed  exposure  pathway,  there 
must  be  a  source  of  contamination,  a  potential  mechanism(s)  of  release,  a  pathway  of 
transport  to  an  exposure  point,  an  exposure  point,  and  a  receptor.  If  any  of  these 
elements  do  not  exist,  the  exposure  pathway  is  considered  incomplete,  and  receptors 
will  not  come  into  contact  with  site-related  contamination.  Evaluation  of  the  potential 
long-term  effectiveness  of  any  remedial  technology  or  remedial  alternative  as  part  of 
this  demonstration  project  includes  determining  if  the  approach  will  be  sufficient  and 
adequate  to  minimize  plume  expansion  so  that  potenti^  receptor  exposure  pathways 
involving  shallow  groundwater  contaminants  are  incomplete. 

Assumptions  about  current  and  future  land  uses  at  a  site  form  the  basis  for 
identifying  potential  receptors,  potential  exposure  pathways,  reasonable  exposure 
scenarios,  and  appropriate  rem^iation  goals.  USEPA  (1991)  advises  that  the  land  use 
associated  with  the  highest  (most  conservative)  potential  level  of  exposure  and  risk  that 
can  reasonably  be  expected  to  occur  should  be  used  to  guide  the  identification  of 
potential  exposure  pathways  and  to  determine  the  level  to  which  the  site  must  be 
remediated.  The  current  land  use  at  the  site  is  industrial.  The  primary  source  area 
appears  to  be  the  fuel  supply  pipelines  located  immediately  southwest  of  the 
pumphouse.  Additional,  relatively  minor,  sources  may  include  the  fuel  USTs  and 
relat^  pipelines  beneath  and  adjacent  to  the  pumphouse. 

Pumphouse  75  is  surrounded  by  flight  aprons,  taxiways,  fueling  stations  (fuel  pits), 
other  pumphouses,  and  intervening  relatively  undeveloped  areas  for  at  least  800  feet  in 
all  directions.  In  the  hydraulically  downgradient  directions  (southeast,  east,  and 
northeast),  these  features  extend  for  at  least  1,500  feet  before  the  nearest  more 
developed  areas  are  encountered.  These  more  developed  areas,  which  border  Hangar 
Loop  Drive,  primarily  contain  flight  hangars,  maintenance  buildings,  and  office 
buildings.  TTierefore,  the  current  land  use  within  and  downgradient  of  the  contaminant 
plume  is  entirely  commercial/industrial.  The  head  of  a  northwest/southeast-trending 
drainage  ditch  is  located  approximately  1,100  feet  southeast  of  the  Pumphouse  75. 
This  ditch  does  not  appear  to  be  directly  hydraulically  downgradient  of  the  pumphouse 
based  on  the  available  data,  but  genend  local  groundwater  flow  direction  information 
suggests  that  groundwater  contamination  from  the  pumphouse  could  migrate  toward  the 
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ditch.  Water  in  the  ditch  flows  approximately  2.4  miles  via  a  series  of  ditches  into 
Tampa  Bay.  The  shallow  drainage  swale  located  immediately  east  of  the  pumphouse 
trends  to  the  north-northeast,  and  may  discharge  into  a  northeast-trending  drainage 
ditch  located  approximately  2,400  feet  northeast  of  the  pumphouse.  This  drainage 
ditch  is  approximately  3,000  feet  long  and  flows  into  Hillsborough  Bay.  The  shallow 
drainage  swale  adjacent  to  the  pumphouse  contains  water  only  during  precipitation 
events,  and  could  potentially  receive  groundwater  discharge  only  during  extremely  wet 
periods  when  the  groundwater  table  is  very  near  the  ground  surface. 

Under  reasonable  current  land  use  assumptions,  potential  receptors  include  only  Base 
worker  populations,  because  the  Bioplume  II  model  results  indicate  that  the  dissolved 
BTEX  plume  will  not  migrate  far  enough  to  pose  a  threat  to  potential  receptors  exposed 
at  the  nearest  downgradient  drainage  ditch,  and  will  not  migrate  off  Ba^.  Workers 
could  be  exposed  to  site-related  contamination  in  phreatic  soils  or  shallow  groundwater 
if  these  materials  are  removed  or  exposed  during  future  construction  excavations  or 
remedial  activities.  Groundwater  from  the  shallow  aquifer  is  not  currently  used  to  meet 
any  demands  at  MacDill  AFB.  All  Base  potable  water  is  supplied  by  the  city  of 
Tampa.  There  are  no  private  wells  located  on  the  Base,  and  the  Hillsborough  County 
designated  Wellhead  Protection  Area  nearest  to  Site  57  is  located  approximately  13 
miles  north  of  the  Base  (BVWS,  1995).  The  nearest  private  well,  reportedly  located  at 
least  0.6  mile  north  of  Pumphouse  75,  is  used  for  irrigation  (BVWS,  1995).  Exposure 
pathways  involving  other  environmental  media  such  as  vadose  zone  soils  and  soil  gas  in 
the  source  area  were  not  considered  as  part  of  this  project,  but  should  be  considered  in 
overall  site  remediation  decisions. 

Assumptions  about  hypothetical  future  land  uses  also  must  be  made  to  ensure  that 
the  remedial  technology  or  alternative  considered  for  shallow  groundwater  at  the  site  is 
adequate  and  sufficient  to  provide  long-term  protection.  The  future  use  of  Pumphouse 
75  and  the  surrounding  area  is  projected  to  be  unchanged  from  the  current  uses 
described  above.  Therefore,  potential  future  receptors  are  the  same  as  those  listed  in 
the  preceding  paragraph.  The  potential  future  exposure  pathways  involving  Base 
workers  are  identical  to  those  under  current  conditions  provided  shallow  groundwater  is 
not  used  to  meet  industrial  water  demands.  In  summary,  the  use  of  the  intrinsic 
remediation  technology  at  this  site  will  require  that  the  source  area  be  maintained  as 
industrial  property  and  that  restrictions  on  shallow  groundwater  use  be  enforced  in 
areas  downgradient  from  the  site  until  natural  attenuation  reduces  contaminants  to 
concentrations  that  meet  regulatory  standards.  If  source  removal  technologies  such  as 
soil  vapor  extraction,  bioventing,  biosparging,  or  groundwater  pump  and  treat  are 
implemented,  they  will  have  some  impact  on  the  short-  and  long-term  land  use  options 
and  will  require  some  level  of  institutional  control  and  worker  protection  during 
remediation. 

6.2.3.3  Remediation  Goals  for  Shallow  Groundwater 

The  results  of  model  PH75A  suggest  that  BTEX  compounds  are  not  likely  to  move 
more  than  150  feet  downgradient  from  the  downgradient  model  boundary  (or 
approximately  850  feet  downgradient  from  the  estimated  March  1995  plume  front. 
Therefore,  an  area  approximately  900  feet  beyond  the  current  leading  edge  of  the 
BTEX  plume  has  been  identified  as  the  POC  for  groundwater  remedial  activities 
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because  this  is  the  projected  maximum  extent  of  future  contaminant  migration.  This  is 
a  suitable  location  for  monitoring  and  for  demonstrating  compliance  with  protective 
groundwater  quality  standards. 

This  remedial  strategy  assumes  that  compliance  with  promulgated,  single-point 
remediation  goals  is  not  necessary  if  site-related  contamination  does  not  pose  a  threat  to 
human  health  or  the  environment  (i.e,,  exposure  pathways  are  incomplete).  Thus,  the 
magnitude  of  required  remediation  in  areas  that  can  and  will  be  placed  under 
institutional  control  is  different  from  the  remediation  that  is  required  in  areas  that  may 
be  available  for  unrestricted  use.  The  primary  remedial  action  objective  (RAO)  for 
shallow  groundwater  at  and  downgradient  of  Pumphouse  75  is  limited  plume  expansion 
to  prevent  exposure  of  downgradient  receptors  to  concentrations  of  BTEX  in 
groundwater  at  levels  that  exceed  regulatory  standards  or  guidelines.  This  means  that 
viable  remedial  alternatives  must  be  able  to  achieve  concentrations  that  minimize  plume 
migration  and/or  expansion.  The  ultimate  RAO  for  shallow  groundwater  at  the  POC  is 
attainment  of  state  no-further-action  guidelines  for  G-II  groundwater  in  an  area  where 
there  are  no  drinking  water  wells  within  0.25  mile  of  the  site,  and  no  public  water 
supply  wells  within  0.50  mile  of  the  site.  These  guidelines  are  contained  in  No  Further 
Action  and  Monitoring  Only  Guidelines  for  Petroleum  Contaminated  Sites  [Florida 
Department  of  Environmental  Regulation  (DER),  1990)],  and  are  summarized  in  Table 
6.1.  An  interim  RAO  for  attainment  of  “monitoring  only”  status  for  shallow 
groundwater  are  the  “monitoring  only”  guidelines  presented  in  Florida  DER  (1990). 
These  interim  guidelines  could  be  used  to  determine  when  to  discontinue  an  aggressive 
remedial  action  such  as  source  removal  via  bioventing  or  a  groundwater  pump-and-treat 
system  and  allow  intrinsic  remediation  with  monitoring  to  remediate  to  no-further- 
action  levels. 

In  summary,  available  data  suggest  that  there  is  no  completed  potential  exposure 
pathway  involving  shallow  groundwater  under  current  conditions.  Moreover,  it  is 
likely  that  no  additional  potential  exposure  pathways  involving  shallow  groundwater 
would  be  completed  under  future  land  use  assumptions,  provided  use  of  shallow 
groundwater  as  a  potable  or  industrial  source  of  water  is  prohibited  by  institutional 
controls  within  the  plume  area  and  within  an  area  approximately  1,500  feet 
downgradient  from  the  March  1995  downgradient  plume  boundary.  Thus,  institutional 
controls  are  likely  to  be  a  necessary  component  of  any  groundwater  remediation 
strategy  for  this  site.  The  required  duration  of  these  institutional  controls  may  vary 
depending  on  the  effectiveness  of  the  selected  remedial  technology  at  reducing 
contaminant  mass  and  concentration  in  the  groundwater. 

6.2.4  Summary  of  Remedial  Technology  Screening 

Several  remedial  technologies  were  identified  and  screened  for  use  in  treating  the 
shallow  groundwater  at  the  site.  Table  6.2  identifies  the  initial  remedial  technologies 
considered  as  part  of  this  demonstration  and  those  retained  for  detailed  comparative 
analysis.  Screening  was  conducted  systematically  by  considering  the  program 
objectives  of  the  AFCEE  intrinsic  remediation  demonstration,  physiochemical 
properties  of  the  BTEX  compounds,  and  other  site-specific  characteristics  such  as 
hydrogeology,  land  use  assumptions,  potential  exposure  pathways,  and  appropriate 
remediation  goals.  All  of  these  factors  will  influence  the  technical  effectiveness, 
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TABLE  6.1  (i) 

POINT-OF-COMPLIANCE  REMEDIATION  GOALS  FOR  » 

GROUNDWATER 

PUMPHOUSE  75  ♦ 

INTRINSIC  REMEDIATION  TS 
MACDELL  AIR  FORCE  BASE,  FLORIDA 


Compound 

Groundwater  RAO*' 
(Hg/Lf 

Groundwater  RAO 
(Hg/L) 

tno  further  action'! 

tmonitorine  onlvl 

Benzene 

50 

50  (perimeter) 

5(X)  (source  area) 

Total  BTEX*' 

50 

50  (perimeter) 

1 ,000  (source  area) 

a/  RAO  =  remedial  action  objective. 

b/  (ig/L  =  micrograms  per  liter. 

d  BTEX  =  benzene,  toluene,  ethylbenzene,  and  xylenes. 

*  »  • 

Source:  Florida  DER,  1990 
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TABLE  6.2  (Continued) 

INITIAL  TECHNICAL  IMPLEMENTABILITY  SCREENING  OF 
TECHNOLOGIES  AND  PROCESS  OPTIONS  FOR  GROUNDWATER  REMEDIATION 
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implementation,  and  relative  cost  of  technologies  for  remediating  shallow  groundwater 
underlying  and  migrating  from  the  site.  The  remedial  approaches  and  source  removal 
technologies  retained  for  development  of  remedial  alternatives  and  comparative  analysis 
include  institutional  controls,  intrinsic  remediation  combined  with  LTM,  and 
bioventing/biosparging/soil  vapor  extraction. 

6.3  BRIEF  DESCRIPTION  OF  REMEDIAL  ALTERNATIVES 

This  section  describes  how  remedial  technologies  retained  from  the  screening 
process  were  combined  into  two  remedial  alternatives  for  Pumphouse  75.  Sufficient 
information  on  each  remedial  alternative  is  provided  to  facilitate  a  comparative  analysis 
of  effectiveness,  implementability,  and  cost  in  Section  6.4. 

6.3.1  Alternative  1— Intrinsic  Remediation  and  Institutional  Controls  with  Long- 
Term  Groundwater  Monitoring 

Intrinsic  remediation  is  achieved  when  naturally  occurring  attenuation  mechanisms 
bring  about  a  reduction  in  the  total  mass  of  a  contaminant  in  the  soil  or  dissolved  in 
groundwater.  Intrinsic  remediation  results  from  the  integration  of  several  subsurface 
attenuation  mechanisms  that  are  classified  as  either  destructive  or  nondestructive. 
Destnicave  attenuation  mechanisms  include  biodegradation,  abiotic  oxidation,  and 
hydrolysis.  Nondestructive  attenuation  mechanisms  include  sorption,  dilution  (caused 
by  dispersion  and  infiltration)  and  volatilization.  In  some  cases,  intrinsic  rem^iation 
will  r^uce  dissolved  contaminant  concentrations  below  numerical  concentration  goals 
intended  to  be  protective  of  human  health  and  the  environment.  As  indicated  by  the 
evidence  of  intrinsic  remediation  described  in  Section  4,  these  processes  are  occurring 
in  the  vicinity  of  Pumphouse  75  and  will  continue  to  reduce  contaminant  mass  in  the 
plume  area. 

Results  of  the  Bioplume  II  model  PH75A  suggest  that  the  dissolved  BTEX 
concentrations  will  decrease  below  50  pg/L  during  simulation  year  14  (2009),  and  that 
the  plume  will  reach  a  maximum  downgradient  extent  after  approximately  17  years  of 
simulation  time.  During  simulation  year  17,  the  model  predicts  that  the  dissolved 
BTEX  concentration  at  the  downgradient  model  boundary  will  peak  at  8  pg/L,  which  is 
well  below  the  groundwater  RAOs,  even  if  the  entire  estimated  BTEX  concentration  is 
assumed  to  consist  of  benzene  (Table  6.1).  In  subsequent  years,  the  model  predicts 
that  intrinsic  remediation  within  the  BTEX  plume  and  along  the  plume  margins  will 
prevent  further  plume  migration,  assuming  BTEX  loading  in  the  source  area  decreases 
at  a  rate  of  15  percent  per  year,  as  described  in  Section  5.6.  The  model  suggests  that 
the  plume  will  not  migrate  further  than  approximately  150  feet  beyond  the 
downgradient  model  boundary,  as  described  in  Section  5.6. 

Implementation  of  Alternative  1  would  require  the  use  of  institutional  controls  such 
as  land  use  restrictions  and  LTM.  Land  use  restrictions  may  include  placing  long-term 
restrictions  on  soil  excavation  in  the  source  area  and  long-term  restrictions  on 
groundwater  well  installations  within  and  downgradient  of  the  plume  area.  The  intent 
of  these  restrictions  would  be  to  reduce  potential  receptor  exposure  to  contaminants  by 
legally  restricting  activities  within  areas  affected  by  site-relat^  contamination. 
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At  a  minimum,  groundwater  monitoring  within  the  plume  area  would  be  conducted 
annually  as  part  of  the  implementation  of  this  remedial  alternative  to  evaluate  the 
progress  of  natural  attenuation  processes.  Based  on  the  potential  plume  migration 
suggested  by  the  modeling,  it  is  unlikely  that  benzene  concentrations  exceeding  the 
most  stringent  Florida  standard  of  1  pg/L  [Florida  Department  of  Environmental 
Protection  (DEP),  1994]  would  be  present  more  than  approximately  850  feet 
downgradient  from  the  1995  plume  front  (approximately  150  feet  downgradient  from 
the  model  boundary).  This  would  be  true  even  if  it  were  assumed  that  simulated 
contaminant  concentrations  consist  entirely  of  benzene  rather  than  a  mixture  of  the 
BTEX  compounds.  It  is  unlikely  that  benzene  and  dissolved  BTEX  concentrations 
exceeding  the  no-further-action  guideline  of  50  pg/L  (Table  6.1)  would  be  present 
more  than  approximately  550  feet  downgradient  from  the  1995  plume  front.  The 
recommended  components  of  LTM,  including  well  locations,  are  described  in  Section 
7.2. 

Public  education  on  the  selected  alternative  would  be  developed  to  inform  Base 
personnel  and  residents  of  the  scientific  principles  underlying  source  reduction  and 
intrinsic  remediation.  This  education  could  be  accomplished  through  public  meetings, 
presentations,  press  releases,  and  posting  of  signs  where  appropriate.  Periodic  site 
reviews  also  could  be  conducted  using  data  collected  during  the  LTM  program.  The 
purpose  of  these  reviews  would  be  to  evaluate  the  extent  of  contamination,  assess 
contaminant  migration  and  attenuation  through  time,  document  the  effectiveness  of 
source  removal  and/or  institutional  controls  at  the  site,  and  reevaluate  the  need  for 
additional  remedial  actions  at  the  site. 

6.3.2  Alternative  2~Bioventing/Biospargiag  in  Source  Area,  Intrinsic 

Remediation,  and  Institutional  Controls  with  Long-Term  Groundwater 
Monitoring 

This  alternative  is  identical  to  Alternative  1  except  that  bioventing  would  be  used  to 
enhance  the  biodegradation  of  organic  contaminants  in  subsurface  soils  by  supplying 
oxygen  to  indigenous  microbes  using  low-flow  air  injection  in  the  vicinity  of 
Pumphouse  75.  Bioventing  is  preferred  over  soil  vapor  extraction  because  bioventing 
uses  a  low  rate  of  air  injection  that  significantly  reduces  emissions  into  the  atmosphere 
while  maximizing  in  situ  biodegradation.  However,  bioventing  using  standard  air 
injection  techniques  could  create  uncontrolled  migration  of  potentially  combustible 
vapors  within  the  vadose  zone.  Therefore,  bioventing  should  be  preceded  by 
approximately  1  to  2  months  of  soil  vapor  extraction  (SVE)  to  reduce  VOC 
concentrations  in  the  soil  vapor. 

On  the  basis  of  Parsons  ES  experience  in  the  application  of  bioventing  technology, 
one  horizontal  air  injection  well  installed  in  a  shallow  trench  within  the  area  of 
contaminated  vadose  zone  soils  should  be  sufficient  to  remediate  the  most  significantly 
contaminated  vadose  zone  soils  in  the  vicinity  of  the  fuel  pipelines.  The  length  of  the 
well  would  be  approximately  180  feet.  Approximately  four  shallow  vapor  monitoring 
points  also  would  be  installed  to  allow  measurement  of  the  effectiveness  of  the  injection 
well.  Parsons  ES  has  installed  a  similar  bioventing  system  at  the  BX  Service  Station  at 
Patrick  AFB,  Florida,  where  subsurface  conditions  are  similar  to  those  encountered  at 
Pumphouse  75. 
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A  bioventing  system  should  remove  at  least  95  percent  of  residual  soil  BTEX 
compounds  within  1  to  3  years.  Operation  of  the  bioventing  system  during  a  relatively 
dry  year,  when  water  levels  are  low,  may  be  required  to  substantially  decrease  residu^  ^ 

BTEX  concentrations  in  the  capillary  fringe.  The  effect  of  this  relatively  rapid  source 
removal  on  the  migration  of  the  groundwater  BTEX  plume  was  evaluated  using  the 
Bioplume  II  model,  as  described  in  Section  5.6.2.  The  simulation  PH75B  assumes  that 
such  a  decrease  in  soil  concentrations  will  produce  a  similar  decrease  in  BTEX 
dissolution  into  the  groundwater.  The  results  of  this  models  suggest  that  remediation  of 
source  area  soils  would  further  restrict  the  downgradient  migration  of  the  dissolved  > 

benzene  plume,  and  promote  a  relatively  rapid  decrease  in  dissolved  BTEX 
concentrations.  After  approximately  7  years,  the  maximum  dissolved  BTEX 
concentrations  would  drop  below  50  pg/L.  The  results  of  simulation  PH75C,  which 
assumes  remediation  of  a  smaller  volume  of  soil  nearest  the  estimated  primary 
contamination  source  area,  suggest  that  this  more  limited  remediation  would  be  a  cost- 
effective  means  of  accomplishing  source  removal  objectives.  * 

An  alternative  design  option  would  be  to  inject  air  below  the  groundwater  surface 
and  allow  the  air  (oxygen)  to  move  upward  through  the  capillary  fringe  and  into  the 
contaminated  vadose  zone.  This  process,  known  as  air  sparging  or  biosparging,  also 
would  increase  the  DO  content  of  the  groundwater  and  promote  more  rapid  degradation  I 

of  dissolved  BTEX  compounds  in  the  plume.  Installation  of  the  horizontal  air  injection 
well  within  1  foot  of  the  average  groundwater  surface  would  allow  it  to  function  as  a 
sparging  well  during  periods  of  relatively  high  water  levels  when  the  well  would  be 
submerged,  and  as  a  bioventing  well  during  periods  o<^  ’abvely  normal  and  low  water 
levels.  This  configuration  would  promote  biodegradatio  f  residual  BTEX  both  above 
and  below  the  groundwater  surface,  seasonally  increase  the  DO  content  of  the  ► 

groundwater,  and  be  compatible  with  system  operation  in  an  SVE  mode. 

As  with  Alternative  1,  institutional  controls  and  LTM  would  be  required.  POC  and 
LTM  wells  would  be  installed  in  the  locations  indicated  in  Section  7.2.  At  a  minimum, 
groundwater  monitoring  would  be  conducted  annually  as  part  of  this  remedial 
alternative  to  evaluate  the  progress  of  source  removal  and  natural  attenuation  processes.  ** 

6.4  EVALUATION  OF  ALTERNATIVES 

This  section  provides  a  comparative  analysis  of  each  of  the  remedial  alternatives 
based  on  the  effectiveness,  implementability,  and  cost  criteria.  A  summary  of  this  i 

evaluation  is  presented  in  Section  6.5. 

6.4.1  Alternative  1— Intrinsic  Remediation  and  Institutional  Controls  with  Long- 
Term  Groundwater  Monitoring. 

6.4. 1.1  ETTectiveness  » 

Section  5  of  this  document  presents  the  results  of  the  Bioplume  II  modeling 
completed  to  support  the  intrinsic  remediation  alternative  at  Pumphouse  75.  Model 
PH75A  results  predict  that  natural  attenuation  mechanisms  will  significantly  limit 
contaminant  migration  and  reduce  contaminant  mass  and  toxicity.  The  Bioplume  II 
model  is  based  upon  reasonably  conservative  assumptions,  as  described  in  Section  5.7.  • 
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Groundwater  monitoring  at  the  LTM  and  POC  wells  will  ensure  the  protectiveness  of 
this  alternative.  While  this  alternative  would  not  cease  to  be  protective  if  the  BTEX 
plume  is  intercepted  at  the  POC  wells,  such  an  instance  would  indicate  that  site 
conditions  should  be  reevaluated. 

The  effectiveness  of  this  remedial  alternative  requires  that  excavations  or  drilling 
within  the  source  area  be  conducted  only  by  properly  protected  site  workers. 
Reasonable  land  use  assumptions  for  the  plume  area  indicate  that  exposure  is  unlikely 
unless  excavation  or  drilling  activities  bring  saturated  soil  to  the  surface.  Long-term 
land  use  restrictions  would  be  required  to  ensure  that  shallow  groundwater  will  not  be 
pumped  or  removed  for  potable  use  in  the  vicinity  of  the  plume  (within  approximately 
1,000  feet  in  the  upgradient  and  crossgradient  directions  and  1,500  feet  in  the 
downgradient  direction).  Existing  health  and  safety  plans  should  be  enforced  to  reduce 
risks  from  additional  excavation  or  from  installing  and  monitoring  additional  POC 
wells. 

Compliance  with  program  goals  is  one  component  of  the  long-term  effectiveness 
evaluation  criterion.  Alternative  1  would  satisfy  program  objectives  designed  to 
promote  intrinsic  remediation  as  a  component  of  site  remediation  and  to  scientii'cally 
document  naturally  occurring  processes.  This  alternative  also  satisfies  program  goals 
for  cost  effectiveness  and  waste  minimization. 

Alternative  1  is  based  on  the  effectiveness  of  naturally  occurring  processes  that 
minimize  contaminant  migration  and  reduce  contaminant  mass  over  time,  and  the 
effectiveness  of  institutional  controls.  As  described  earlier,  an  investigation  of  the 
potential  effectiveness  of  naturally  occurring  processes  at  Pumphouse  75  using  field 
data  and  the  Bioplume  II  model  demonstrated  that  the  BTEX  plume  migration  will  be 
significantly  limited  and  the  extent  eventually  reduced. 

Apart  from  the  administrative  concerns  associated  with  enforcement  of  long-term 
land  use  restrictions  and  long-term  groundwater  and  surface  water  monitoring 
programs,  this  remedial  alternative  should  provide  reliable,  continued  protection.  It  is 
assumed  for  cost  comparison  purposes  that  dissolved  benzene  concentrations  would 
exceed  state  guidelines  throughout  the  plume  for  approximately  14  years  under 
Alternative  1,  and  that  sampling  would  be  performed  annually.  An  additional  4  years 
of  annual  sampling  is  recommended  to  demonstrate  that  intrinsic  remediation  has 
uniformly  reduced  BTEX  concentrations  to  below  applicable  guidelines. 

6.4. 1.2  Implementability 

Alternative  1  is  not  technically  difficult  to  implement.  Installation  of  LTM  and  POC 
wells  and  periodic  groundwater  sampling  and  analysis  are  standard  procedures.  Long¬ 
term  management  efforts  would  be  required  to  ensure  that  proper  sampling  procedures 
are  followed.  Periodic  site  reviews  should  be  conducted  to  confirm  the  adequacy  and 
completeness  of  L  TM  uata  and  to  verify  the  effectiveness  of  this  remediation  approach. 
There  also  may  be  administrative  concerns  associated  with  long-term  enforcement  of 
groundwater  use  restrictions.  Future  land  use  within  the  source  area  may  be  impacted 
by  leaving  contaminated  soil  and  groundwater  in  place.  Regulators  and  the  public  will 
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have  to  be  informed  of  the  benefits  and  limitations  of  the  intrinsic  remediation  option, 
but  educational  programs  are  not  difficult  to  implement. 

6.4.1. 3  Cost 

The  cost  of  Alternative  1  is  summarized  in  Table  6.3.  Capital  costs  are  limited  to 
the  construction  of  four  new  POC  wells  and  three  new  LTM  wells.  Two  LTM  wells 
would  be  screened  at  the  bottom  of  the  surficial  aquifer,  assumed  to  be  present  at  a 
depth  of  25  feet.  Included  in  the  $263,000  total  present  worth  cost  estimate  for 
Alternative  1  are  the  costs  of  maintaining  institutional  controls  and  long-term 
groundwater  monitoring  for  a  total  of  18  years.  Cost  calculations  are  contained  in 
Appendix  E. 

6.4.2  Alternative  2  -  Bioventing/Biosparging  in  Source  Area,  Intrinsic 

Remediation,  and  Institutional  Controls  with  Long-Term  Groundwater 
Monitoring 

6.4.2. 1  Effectiveness 

The  effectiveness  of  the  intrinsic  remediation,  institutional  controls,  and  LTM 
components  of  this  alternative  have  been  described  under  Alternative  1 .  Bioventing  is 
an  established  technology  that  effectively  remediates  fuel  hydrocarbons  in  the 
unsaturated  zone  via  the  addition  of  oxygen  to  stimulate  biodegradation  by  naturally- 
occurring  microorganisms.  The  application  of  bioventing  for  1  year  at  the  Patrick 
AFB,  Florida  BX  gasoline  station  resulted  in  a  95-percent  reduction  in  the  total  BTEX 
in  soil  residuals  impacting  groundwater  (Parsons  ES,  1995d).  Given  the  Bioplume  II 
Models  PH75B  and  PH75C  results  discussed  in  Section  5.6,  reduction  in  the  mass  of 
BTEX  compounds  that  dissolve  into  groundwater  should  further  limit  plume  migration 
and  ultimately  reduce  the  extent  of  the  dissolved  BTEX  plume.  If  a  combination 
bioventing/biosparging  system  is  installed,  as  described  in  Section  6.3.2,  the  resulting 
increase  in  the  DO  content  of  the  groundwater  should  further  enhance  the  attenuation  of 
the  BTEX  plume.  As  with  Alternative  1 ,  this  alternative  would  require  long-term  land 
use  restrictions,  as  well  as  enforcement  of  health  and  safety  plans  to  reduce  risks  to 
workers  during  installation  of  the  bioventing/biosparging  system  and  installation  and 
monitoring  of  LTM  and  POC  wells. 

Alternative  2  should  provide  reliable,  continuous  protection  with  little  risk  from 
temporary  system  failures.  This  alternative  also  complies  with  the  program  goals 
because  intrinsic  remediation  remains  the  predominant  remedial  method  for  fuel 
hydrocarbons  dissolved  in  groundwater  at  the  site.  However,  this  remedial  alternative 
may  result  in  the  generation  of  potentially  contaminated  soil  requiring  treatment  and/or 
disposal,  unless  the  Base  is  allowed  to  use  these  soils  as  backfill  material  in  the 
excavated  vent  well  trenches. 

It  is  assumed  that  dissolved  benzene  and  total  BTEX  concentrations  will  exceed 
applicable  state  guidelines  for  no  further  action  (Table  6.1)  throughout  the  plume  for 
approximately  8  years  under  Alternative  2.  An  additional  4  years  of  annual 
groundwater  monitoring  is  recommended  to  ensure  that  intrinsic  remediation  has 
uniformly  reduced  all  BTEX  compounds  to  levels  below  state  guidelines. 
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TABLE  6.3 

ALTERNATIVE  1  -  COST  ESTIMATE 
PUMPHOUSE  75 
INTRINSIC  REMEDIATION  TS 
MACDILL  AIR  FORCE  BASE,  FLORIDA 


Capital  Costs  Cost 

Design/Constnict  Four  POC  Wells  and  Five  LTM  Wells  $17,435 

Operation.  Maintenance,  and  Monitoring  Costs  lAnnuall  Annua!  Cost 

Conduct  Annual  Groundwater  Monitoring  of  1 1  wells  (years  1-4)  $8,323 

Conduct  Annual  Groundwater  Monitoring  of  15  wells  (years  5-18)  $9,905 

Maintain  Institutional  Controls/Public  Education  (18  years)  $5,000 

Project  Management  and  Reporting  (18  years)  $10,175 

Present  Worth  of  Alternative  1  ^  $263,157 


*'  Based  on  an  annual  discount  factor  of  7  percent  (USEPA,  1993). 

Note:  Costs  assume  that  well  installation  and  LTM  are  performed  by  Tampa-area 
personnel. 
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6.4.2.2  Implementability 

Installing  and  operating  a  bioventing/biosparging  system  to  reduce  source  area 
BTEX  concentrations  at  Pumphouse  75  could  present  additional  implementability 
concerns.  Installation  would  involve  shallow  trench  excavation  for  well  installation, 
piping,  and  manifold  connections;  therefore,  implementation  in  and  around  the 
pumphouse  could  be  disruptive  to  fueling  operations.  However,  onsite  facility 
operational  activity  appears  to  be  minimal,  and  disruption  of  regular  site  activities 
would  probably  be  relatively  insignificant.  Bioventing  equipment  is  readily  available, 
and  the  technology  used  to  construct  such  systems  is  proven  and  reliable.  Use  of  an 
internal  combustion  engine  to  extract  and  combust  vapors  during  SVE  is  assumed; 
therefore,  air  emissions  permitting  activities  should  be  minimal.  The  technical  and 
administrative  implementability  concerns  associated  with  the  intrinsic  remediation  and 
LTM  component  of  this  remedial  alternative  are  similar  to  those  discussed  in 
Alternative  1.  Installatioii  aiid  operation  of  a  full-scale  bioventing/biosparging  system 
would  require  an  increased  commitment  of  man-hours  and  other  resources  to  maintain 
and  monitor  the  system.  Public  acceptance  of  this  alternative  may  be  more  positive 
than  Alternative  1  because  source  removal  actions  would  be  implemented. 

6.4.2.3  Cost 

The  estimated  capital  and  operating  costs  of  Alternative  2  are  shown  in  Table  6.4. 
The  total  present  worth  cost  of  Alternative  2  is  approximately  $317,000.  The  cost  of 
Alternative  2  is  greater  than  Alternative  1  because  of  the  addition  of  the 
bioventing/biosparging  system,  even  though  the  length  of  LTM  is  reduced  from  18  to 
12  years.  It  is  assumed  that  the  bioventing/biosparging  system  would  be  of)erated  for  3 
years  after  installation.  Annual  LTM  would  continue  for  a  total  of  12  years  to  ensure 
that  intrinsic  remediation  is  reducing  BTEX  concentrations  below  state  G-II 
requirements  (Table  6.1)  throughout  the  plume,  and  to  verify  that  contamination  above 
these  requirements  does  not  reach  the  POC  wells. 

6.5  RECOMMENDED  REMEDIAL  APPROACH 

Two  remedial  alternatives  have  been  evaluated  for  remediation  of  the  shallow 
groundwater  at  Pumphouse  75.  Components  of  the  alternatives  evaluated  include  SVE, 
bioventing/biosparging,  intrinsic  remediation  with  LTM,  and  institutional  controls. 
Table  6.5  summarizes  the  results  of  the  evaluation  based  upon  effectiveness, 
implementability,  and  cost  criteria. 

Alternative  1  makes  maximum  use  of  intrinsic  remediation  mechanisms  to  reduce 
plume  migration  and  toxicity.  Alternative  2  would  provide  additional  protection 
against  further  plume  migration  by  reducing  the  magnitude  of  continuing  sources  while 
still  relying  on  intrinsic  remediation  mechanisms  to  reduce  plume  mass  and  toxicity  in 
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TABLE  6.4  (u 

ALTERNATIVE  2  -  COST  ESTIMATE  I 

PUMPHOUSE  75 

INTRINSIC  REMEDIATION  TS  4. 

MACDILL  AIR  FORCE  BASE,  FLORIDA 


4 


4 


4 


Capital  Costs  Cost 

Design/Construct  Four  POC  Wells  and  Five  LTM  Wells  $17,435 

Design/Construct  SVE/Bioventing/Biosparging  System,  Including  $65,000 

Manifolding  and  Blowers  (assuming  one  horizontal  well  180  feet 
long  plus  100  feet  to  the  Pumphouse) 

Operation.  Maintenance  and  Monitoring  Costs  (Annual)  Annual  Cost 

Operate  and  Maintain  SVE/Bioventing/Biosparging  System  (3  $15,435 

years) 

Conduct  Annual  Groundwater  Monitoring  of  11  wells  (years  1-4)  $8,323 

Conduct  Annual  Groundwater  Monitoring  of  15  wells  (years  5-12)  $9,905 

Maintain  Institutional  Controls/Public  Education  (12  years)  $5,000 

Project  Management  and  Reporting  (12  years)  $10,175 

Present  Worth  of  Alternative  2  $316,647 


» 


» 


<  » 

Based  on  an  annual  discount  factor  of  7  percent  (USEPA,  1993). 

Note:  Costs  assume  that  LTM  and  bioventing  system  maintenance  are  performed  by 
Tampa-area  personnel. 
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the  groundwater.  Implementation  of  Alternative  2  would  decrease  the  time  frame  for 
remediation,  but  would  require  a  greater  capital  expenditure. 

Both  of  the  remedial  alternatives  are  implementable,  and  each  of  them  would 
effectively  reduce  potential  hydrocarbon  migration  and  toxicity.  Both  alternatives 
should  be  acceptable  to  the  public  and  regulatory  agencies  because  they  are  protective 
of  human  health  and  the  environment  and  reduce  soil  and  groundwater  contamination  to 
below  cleanup  guidelines.  Implementation  of  either  alternative  will  require  land  use 
and  groundwater  use  controls  to  be  enforced  for  at  least  12  to  18  years,  depending  on 
the  alternative  selected  and  its  effectiveness.  Groundwater  monitoring  would  be 
required  for  the  same  period. 

On  the  basis  of  this  evaluation,  the  Air  Force  recommends  Alternative  1  as 
achieving  the  best  combination  of  risk  reduction  and  cost  effectiveness.  The  final 
evaluation  criterion  used  to  compare  each  of  the  two  remedial  alternatives  was  cost.  It 
is  the  opinion  of  the  Air  Force  that  the  additional  cost  of  Alternative  2  over  Alternative 
1  is  not  justified  by  the  estimated  6-year  decrease  in  remediation  time  resulting  from 
the  implementation  of  source  removal  activities.  However,  Alternative  2  (combination 
of  bioventing  and  biosparging  as  described  in  Section  6.3.2)  should  be  considered  as  a 
contingency  in  the  event  that  land  use  in  this  area  changes  to  commercial  or  residential, 
or  if  measured  BTEX  reductions  in  the  groundwater  are  substantially  slower  than 
predicted  by  the  Bioplume  model.  In  addition,  if  a  substantial  length  of  the  fuel 
pipelines  is  exposed  in  the  near  future  to  detect  leakage  and  repair  damage,  then 
consideration  should  be  given  to  installing  a  bioventing/biosparging  system  in  the 
resulting  excavation. 
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SECTION  7 

LONG-TERM  MONITORING  PLAN 


7.1  OVERVIEW 

In  keeping  with  the  requirements  of  the  preferred  remedial  alternative  for 
Pumphouse  75  (intrinsic  rem^iadon  with  LTM),  a  long-term  groundwater  monitoring 
plan  was  developed.  The  purpose  of  this  component  of  the  preferred  remedial 
alternative  for  the  site  is  to  assess  site  conditions  over  time,  confirm  the  effectiveness  of 
naturally  occurring  processes  at  reducing  contaminant  mass  and  minimizing 
contaminant  migration,  and  evaluate  the  need  for  ^ditional  remediation. 

The  LTM  plan  consists  of  identifying  the  locations  of  two  separate  groundwater 
monitoring  networks  and  developing  a  groundwater  sampling  and  analysis  strategy  to 
demonstrate  attainment  of  site-specific  remediation  goals  (Table  6.1)  and  to  verify  the 
predictions  of  the  Bioplume  II  model.  The  strategy  descril^  in  this  section  is  designed 
to  monitor  plume  migration  over  time  and  to  verify  that  intrinsic  remediation  is 
occurring  at  rates  sufficient  to  protect  potential  receptors.  In  the  event  that  data 
collected  under  this  LTM  program  indicate  that  naturally  occurring  processes  are 
insufficient  to  protect  human  health  and  the  environment,  contingency  controls  to 
augment  the  beneficial  effects  of  intrinsic  remediation  would  be  necessary. 

7.2  MONITORING  NETWORKS 

Two  separate  sets  of  wells  will  be  utilized  at  the  site  as  part  of  the  intrinsic 
remediation  with  LTM  remedial  alternative.  The  first  set  will  consist  of  1 1  LTM  wells 
at  six  locations  within  and  upgiadient  and  downgradient  from  the  observed  BTEX 
plume  to  verify  the  results  of  the  Bioplume  II  modeling  effort  and  to  ensure  that  natural 
attenuation  is  occurri.'ig  at  rates  sufficient  to  minimize  plume  expansion  (i.e.,  meet  the 
G-II  level  of  remediation  concentration  goals  for  the  site).  This  network  of  wells  will 
include  six  existing  wells  screened  within  the  shallow  (four  wells)  and  deep  (two  wells) 
portions  of  the  surficial  aquifer,  and  five  proposed  wells  within  and  downgradient  from 
the  current  BTEX  plume  to  provide  short-term  confirmation  and  verification  of  the 
quantitative  groundwater  modeling  results. 

The  second  set  of  POC  groundwater  monitoring  wells  will  be  located  along  a  line 
perpendicular  to  the  direction  of  groundwater  flow  between  800  and  900  feet 
downgradient  from  the  March  1995  plume  front.  The  purpose  of  these  PCXT  wells  is  to 
verify  that  no  BTEX  compounds  exceeding  state  groundwater  quality  guidelines 
migrate  beyond  the  area  under  institutional  control.  Model  results  suggest  that  the 
plume  front  will  not  reach  these  POC  locations.  This  network  will  consist  of  three  to 
four  shallow  groundwater  monitoring  wells  screened  across  the  upper  8  feet  of  the 

7-1 


022n2245<V202.WW6 


shallow  aquifer.  The  LTM  and  POC  well  locations  are  shown  on  Figure  7.1.  A  total 
of  six  potential  POC  well  locations  are  shown  on  this  figure,  because  the  groundwater 
flow  direction  southeast  of  Pumphouse  75  is  not  well  established  and  may  be  seasonally 
variable.  Once  the  five  proposed  LTM  wells  are  installed,  groundwater  elevation 
measurements  should  be  obtained  from  them  and  other  Pumphouse  75  wells  quarterly 
for  a  period  of  1  year  to  establish  the  groundwater  flow  direction(s)  downgradient  of 
the  pumphouse.  This  information  should  be  used  to  select  three  to  four  optimum 
locations  for  POC  well  installation. 

7.2.1  Long-Term  Monitoring  Wells 

At  six  locations,  a  total  of  11  groundwater  monitoring  wells  within,  upgradient 
from,  and  downgradient  from  the  existing  BTEX  contaminant  plume  will  be  used  to 
monitor  the  effectiveness  of  intrinsic  remediation  in  reducing  total  contaminant  mass 
and  minimizing  contaminant  migration  at  Pumphouse  75.  The  LTM  network  will 
supplement  the  POC  wells  to  provide  early  confirmation  of  model  predictions  and  to 
allow  additional  response  time  if  necessary. 

This  LTM  network  will  consist  of  wells  screened  both  at  the  top  and  near  the  base  of 
the  surficial  aquifer  because  of  the  indications  that  significant  concentrations  of 
dissolved  BTEX  may  be  migrating  vertically  as  well  as  horizontally.  However,  the 
validity  of  the  deeper  BTEX  detections  should  be  verified  before  this  LTM  plan  is  fully 
implemented.  Verification  of  the  deeper  detections  is  discussed  in  Section  8.  If 
vertical  migration  of  dissolved  BTEX  is  found  to  be  relatively  insignificant,  then  the 
LTM  wells  should  be  screened  primarily  at  the  top  of  the  surficial  aquifer.  Otherwise, 
both  the  upper  and  lower  portions  of  the  surfici^  aquifer  should  be  monitored.  The 
LTM  plan  presented  in  this  section  conservatively  assumes  that  monitoring  of  both 
portions  of  the  surficial  aquifer  will  be  required. 

One  existing  well  upgradient  from  the  existing  plume  (MD75-MW07)  will  be 
monitored  (Figure  7.1).  Six  of  the  remaining  10  LTM  wells  are  located  within  the 
plume  along  its  axis,  including  MD75-MW04  (shallow),  MD75-MW14  (deep),  MD75- 
MW12  (shallow),  MD75-MW16  (deep),  and  adjacent  to  75MP-7S/7D  (shdlow  and 
deep).  This  LTM  plan  assumes  that  monitoring  points  75MP-7S/7D  will  be  replaced 
with  conventionally  constructed  monitoring  wells  for  LTM  purposes.  The  shallow 
replacement  for  75MP-7S  should  be  screened  across  the  top  8  feet  of  the  surficial 
aquifer,  with  approximately  2  feet  of  screen  above  the  water  table.  The  deep 
replacement  for  75MP-7D  should  be  screened  at  a  depth  similar  to  the  screens  of 
existing  wells  MD75-MWT4  and  MD75-MW16  (approximately  20  to  25  feet  bgs). 

The  remaining  four  LTM  wells  will  be  located  downgradient  from  the  current  plume 
front  along  two  potential  migration  pathways.  One  well  pair,  consisting  of  a  shallow 
well  screened  across  the  top  8  feet  of  the  surficial  aquifer  and  a  deep  well  screened 
across  5  feet  at  the  base  of  the  surficial  aquifer  (assumed  for  cost  estimation  purposes  to 
be  25  feet  bgs),  will  be  located  approximately  400  feet  southeast  of  the  current 
estimated  plume  front.  This  location  was  selected  in  the  event  that  the  plume  migrates 
in  the  same  direction  as  that  observed  at  the  pumphouse  in  March  1995.  A  second  well 
pair  located  adjacent  to  Fuel  Pit  16  also  will  be  monitored.  The  shallow  well  of  the 
pair  will  consist  of  existing  well  MW27,  and  the  deep  well  will  be  screened  at  the  base 
of  the  surficial  aquifer.  This  location  was  selected  in  the  event  that  the  primary 
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groundwater  flow  direction  southeast  of  the  site  is  toward  the  northwest-southeast 
trending  drainage  ditch  shown  on  Figure  7.1.  Contouring  of  groundwater  elevations 
measured  during  different  seasons  at  both  Pumphouse  75  and  Fuel  Pit  16  has  indicated 
that  groundwater  flow  directions  may  be  seasonally  variable,  at  times  trending 
approximately  parallel  to  the  long  axis  of  the  model  grid,  and  at  times  trending  in  a 
more  southeasterly  direction  toward  the  drainage  ditch  (BVWS,  1995).  Dissolved 
BTEX  compounds  historically  have  not  been  detected  in  groundwater  samples  from 
well  MW27;  therefore,  interference  from  another  source  of  contamination,  such  as  the 
fuel  pit,  should  not  occur. 

7.2.2  Point-of-Compliance  Wells 

A  maximum  of  four  POC  monitoring  wells  should  be  installed  approximately  800  to 
900  feet  downgradient  from  the  existing  BTEX  plume.  As  was  described  above,  six 
potential  POC  well  locations  are  shown  on  Figure  7.1  because  groundwater  flow 
directions  downgradient  of  the  pumphouse  have  not  been  well  established.  Once  the 
groundwater  flow  direction(s)  have  t^n  established  using  data  from  the  LTM  wells,  up 
to  four  POC  well  locations  should  be  selected.  The  purpose  of  the  POC  wells  is  to 
verify  that  no  contaminated  groundwater  exceeding  state  guidelines  for  G-11 
groundwater  at  petroleum-contaminated  sites  migrates  beyond  the  area  under 
institutional  control.  Model  results  suggest  that  the  contaminant  plume  will  not  migrate 
beyond  the  POCs  at  concentrations  exceeding  applicable  guidelines,  and  these  POC 
wells  are  the  technical  mechanisms  used  to  demonstrate  protection  of  human  health  and 
the  environment  and  compliance  with  site-speciflc  numerical  remediation  goals.  These 
wells  will  be  installed  and  monitored  to  ensure  that  the  selected  remedy  is  providing  the 
anticipated  level  of  risk  reduction  and  remediation  at  the  site. 

This  LTM  plan  assumes  that,  at  this  distance  from  the  pumphouse,  any  dissolved 
contamination  will  be  located  primarily  in  the  upper  portion  of  the  surficial  aquifer,  and 
that  the  POC  wells  all  will  screened  in  the  uppermost  8  feet  of  this  aquifer.  If 
monitoring  of  LTM  wells  closer  to  the  pumphouse  indicates  that  significant 
concentrations  of  dissolved  BTEX  are  migrating  substantial  distances  from  the  site  in 
the  deeper  portions  of  the  surficial  aquifer,  then  additional  (deep)  POC  wells  also 
should  be  installed  a-id  monitored. 

7.3  GROUNDWATER  SAMPLING 

To  ensure  that  contaminant  removal  occurring  at  the  Pumphouse  75  site  is  sufficient 
to  protect  human  health  and  the  environment  and  meet  site-specific  remediation  goals, 
the  long-term  groundwater  monitoring  plan  includes  a  comprehensive  sampling  and 
analysis  plan  (SAP).  LTM  and  POC  wells  will  be  sampled  and  analyzed  annually  to 
verify  that  naturally  occurring  processes  are  effectively  reducing  contaminant  mass  and 
mobility.  However,  except  for  an  initial  sampling  following  their  installation  to 
confirm  that  these  wells  are  not  being  impacted  by  another  contamination  source, 
annual  sampling  of  the  POC  wells  is  recommended  to  begin  in  year  5  of  the  LTTd 
program  because  of  the  large  distance  between  these  wells  and  the  current  plume  front. 
The  Bioplume  II  model,  which  used  groundwater  velocities  that  were  slightly  higher 
than  those  calculated  using  slug  test  data,  predicted  that  contaminant  concentrations 
would  reach  the  downgradient  model  boundary  during  simulation  year  14  (calendar 
year  2009).  In  the  event  that  actual  velocities  are  twice  as  high  as  simulat^  in  the 
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model  (which  is  unlikely),  the  plume  would  still  take  approximately  7  years  (calendar 
year  2002)  to  reach  this  boundary.  Therefore,  beginning  the  POC  well  sampling  in 
year  5  of  the  LTM  program  (calendar  year  2000  if  LTM  is  begun  in  1996)  should  not 
compromise  the  monitoring  scheme.  Reductions  in  toxicity  will  be  implied  by  mass 
reduction.  The  SAP  also  will  be  aimed  at  assuring  intrinsic  remediation  can  achieve 
site-specific  remediation  BTEX  concentration  goals  that  are  intended  to  be  protective  of 
human  health  and  the  environment. 

7.3.1  Analytical  Protocol 

All  LTM  and  POC  wells  in  the  LTM  program  will  be  sampled  and  analyzed  to 
determine  compliance  with  chemical-specific  remediation  goals  and  to  verify  the 
effectiveness  of  intrinsic  remediation  at  the  site.  Groundwater  level  measurements  will 
be  made  during  each  sampling  event.  Groundwater  samples  from  LTM  and  POC  wells 
will  be  analyzed  for  the  parameters  listed  in  Tables  7.1  and  7.2,  respectively.  A  site- 
specific  SAP  should  be  prepared  as  part  of  a  remedial  action  plan  (in  compliance  with 
state  requirements)  prior  to  initiating  the  LTM  program. 

7.3.2  Sampling  Frequency 

Each  of  the  LTM  sampling  points  will  be  sampled  once  each  year  for  an  estimated 
maximum  of  18  years,  llie  POC  wells  should  be  sampled  in  year  1  and  then  annually 
for  14  years  beginning  in  year  5.  If  the  data  collected  during  this  time  period  support 
the  anticipated  effectiveness  of  the  intrinsic  remediation  alternative  at  this  site,  the 
sampling  frequency  can  be  reduced  to  once  every  other  year  for  all  wells  in  the  LTM 
program,  or  eliminated.  If  the  data  collected  at  any  time  during  the  monitoring  period 
indicate  the  need  for  additional  remedial  activities  at  the  site,  sampling  frequency 
should  be  adjusted  accordingly. 
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Field  or 

Fixed-Base 

Laboratory 

Field 

Field 

Field 

Field 

Field 

Fixed-base 

Sample  Volume,  Sample 

Container,  Sample  Preaervation 

N/A 

Collect  300  mL  of  water  in 
biochemical  oxygen  demand 
bottles;  analyze  immediately; 
altematdy,  measure  dissolved 
oxveen  in  situ. 

Collect  100-250  mL  of  water  in  a 
glass  or  plastic  container,  anal)rze 
immediatdy. 

Collect  100-250  mL  of  water  in  a 
glass  or  plastic  container. 

Collect  100-250  mL  of  water  in  a 
glass  container,  filling  container 
from  bottom;  aiulyze  immediately. 

Collect  water  samples  in  a  40  mL 
VOA  vial  with  zero  headspace; 
cool  to  4*C;  add  hydrochloric  acid 
to  pH  ^2. 

Recommended 
Frequency  of 
Analytii 

|S  .S  E 

•3321 

^  S  V)  o 

i:  §  lu 

Initially  in  year  1 
and  annually  in 
years  5-18  of  the 
LTM  program. 

i  ll  i 
.Jf=l 

^  S  t/)  O 

.1 9  lb 

Initially  in  year  1 
and  annually  in 
years  5-18  of  the 
LTM  program. 

Initially  in  year  1 
and  aimually  in 
years  5-18  of  the 
LTM  program. 

Initially  in  year  1 
and  annually  in 
years  5-18  of  the 
LTM  program. 

m 

D 

WeU  development  and  purging. 

The  oxygen  concentration  is  a 
data  input  to  the  Bioplume  model; 
concentrations  less  than  1  mg/L 
generally  indicate  an  anaerobic 
pathway. 

Aerobic  and  anaerobic  processes 
are  pH-sensitive. 

General  water  quality  parameter 
used  as  a  marker  to  verify  that 
site  samples  are  obtained  from 
the  same  groundwater  system. 

The  redox  potential  of 
groundwater  influences  and  is 
influenced  by  biologically 
mediated  reactions;  the  redox 
potential  of  groundwater  may 
range  from  more  than  200  mV  to 
less  than  -400  mV. 

BTEX  is  the  primary  target 
analyte  for  monitoring  natural 
attenuation;  BTEX  concentrations 
must  also  be  measured  for 
regulatory  compliance. 

Comments 

Field  only. 

Refer  to  method  A4S00 
for  a  comparable 
laboratory  procedure. 

Protocol/Handbook 

methods*'. 

Protocol/H  andbook 
methods. 

Measurements  are  made 
with  electrodes;  results 
are  displayed  on  a 
meter,  samples  should 
be  protected  from 
exposure  to  atmospheric 
oxygen. 

Handbook  method; 
analysis  may  be 
extended  to  higher 
molecular  weight 
alkylbenzenes. 

Method/Reference 

E170.1 

Dissolved  oxygen 
meter 

E150.1/SW9040, 
direct  reading  meter 

E120.1/SW9050, 
direct  reading  meter 

ffi 

s 

5 

Purge  and  trap  GC 
method  SW8020 

■ 

Temperature 

Dissolved 

Oxygen 

X 

o, 

Conductivity 

Redox  potential 

Aromatic 

hydrocarbons 

(BTEX) 
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SECTION  8 

CONCLUSIONS  AND  RECOMMENDATIONS 


This  report  presents  the  results  of  a  treatability  study  conducted  to  evaluate  the  use  of 
intrinsic  remediation  for  remediation  of  fiiel-hydrocarbon-contaminated  groundwater  in  the 
vicinity  of  Pumphouse  75  at  MacDill  AFB,  Florida.  Specifically,  the  finite-difference 
groundwater  m^el  Bioplume  11  was  used  in  conjunction  with  site-specific  geologic, 
hydrologic,  and  laboratory  analytical  data  to  simulate  the  migration  and  biodegradation  of 
fuel  hydrocarbon  compounds  dissolved  in  groundwater.  To  collect  the  data  necessary  for 
the  intrinsic  remediation  demonstration.  Parsons  ES  researchers  collected  soil  and 
groundwater  samples  from  the  site.  Physical  and  chemical  data  collected  under  this 
program  were  supplemented  (where  necessary)  with  data  collected  during  previous  site 
characterization  events  and  with  reasonable  literature  values. 

Comparison  of  BTEX,  electron  acceptor,  and  biodegradation  byproduct  isopleth  maps 
for  Pumphouse  75  provides  strong  qualitative  evidence  of  biodegradation  of  BT^ 
compounds  (Section  4).  Geochemical  data  strongly  suggest  that  biodegradation  of  fuel 
hydrocarbons  is  occurring  at  the  site  primarily  via  the  anaerobic  processes  of  sulfate 
reduction  and  methanogenesis. 

Site-specific  geologic,  hydrologic,  and  laboratory  analytical  data  were  used  in  the 
Bioplume  II  numerical  groundwater  model  to  simulate  the  effects  of  advection,  dispersion, 
sorption,  and  biodegradation  on  the  fate  and  transport  of  the  dissolved  BTEX  plume. 
Extensive  site-specific  data  were  used  for  model  calibration  and  implementation.  Model 
parameters  that  could  not  be  obtained  from  existing  site  data  were  estimated  using  common 
literature  values  for  aquifer  materials  similar  to  those  found  at  the  site.  Conservative  input 
parameters  were  used  to  construct  the  Bioplume  n  model  for  this  study,  and  therefore,  the 
model  results  presented  herein  are  conservative  (i.e.,  the  plume  should  not  migrate  further 
than  predicted  by  the  models). 

For  one  simulation  (model  PH75A),  it  was  assumed  that  BTEX  dissolution  from  source 
area  soils  into  groundwater  would  naturally  decrease  at  a  rate  of  15  percent  per  year  (each 
concentration  was  decreased  by  a  factor  equal  to  15  percent  of  the  previous  year’s 
concentration).  The  results  of  this  model  suggest  that  the  plume  would  reach  the 
downgradient  boundary  of  the  model  grid  after  14  years  of  simulation  time,  with  BTEX 
concentrations  at  this  boundary  peaking  at  8  ug/L  in  year  17  and  decreasing  to  2  ug/L  in 
year  20.  The  model  also  predicts  that  maximum  BTEX  concentrations  in  the  plume  would 
decrease  to  below  50  pg/L  by  simulation  year  14,  and  to  3  pg/L  by  simulation  year  20. 
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Model  PH75B  assumes  that  complete  source  removal  via  application  of  an  engineered 
remedial  technology  such  as  bioventing  would  significantly  reduce  BTEX  dissolution  from 
residual  LNAPL  after  3  years.  This  assumption  is  consistent  with  bioventing  results  at 
similar  sites  (Patrick  AFB,  Florida).  Results  of  this  model  suggest  that  the  plume  will 
migrate  no  further  than  approximately  550  feet  beyond  the  estimated  March  1995  plume 
front,  and  after  simulation  year  12  the  plume  will  recede  toward  the  source  area  due  to  the 
effects  of  dilution  and  biodegradation.  This  model  also  predicts  that  maximum  dissolved 
BTEX  concentrations  in  the  plume  will  decrease  to  below  50  pg/L  by  simulation  year  8, 
and  the  plume  will  completely  disappear  by  simulation  year  16. 

Model  PH75C  assumes  that  limited  bioventing  is  performed  in  the  vicinity  of  seven 
model  grid  cells,  where  the  most  significant  soil  contamination  appears  to  be  located.  The 
results  of  this  model  are  very  similar  to  those  of  model  PH75B,  suggesting  that,  if 
bioventing  is  performed,  it  should  be  limited  to  the  area  near  and  between  monitoring  wells 
MD75-MW04  and  MD75-MW08. 

The  results  of  this  study  suggest  that  natural  attenuation  of  BTEX  compounds  is 
occurring  at  Pumphouse  75  to  the  extent  that  the  dissolved  concentrations  of  these 
compounds  in  groundwater  should  be  reduced  to  levels  below  current  regulatory  guidelines 
before  potential  downgradient  receptors  could  be  adversely  affected  (i.e.,  the  potential 
contaminant  migration  pathway  should  not  be  completed  for  any  of  the  potential  receptors 
described  in  Section  6.2).  Model  results  suggest  that  LTM  and  institutional  controls  may 
be  required  for  as  long  as  18  years  if  an  engineered  remedial  action  is  not  implemented  to 
supplement  the  effects  of  intrinsic  remediation.  If  an  engineered  remedial  action  is 
•  implemented  in  the  source  area,  then  the  model  results  suggest  that  LTM  and  institutional 

controls  may  be  required  for  approximately  12  years. 

The  Air  Force  recommends  intrinsic  remediation,  institutional  controls,  and  LTM  as  the 
remedial  option  for  BTEX-impacted  groundwater  at  the  site.  The  project^  additional  cost 
of  source  removal  via  bioventing  is  not  justified  by  the  estimated  6-year  reduction  in 
remediation  time  resulting  from  the  implementation  of  source  removal  activities. 
Groundwater  use  in  and  downgradient  from  the  plume  area  should  be  restricted  for  a 
period  of  at  least  18  years.  In  addition,  proper  health  and  safety  precautions  should  be 
followed  in  the  event  that  excavation  is  performed  in  the  contaminated  area.  However, 
engineered  source  reduction  via  a  combination  of  bioventing  and  biosparging  should  be 
considered  as  a  contingency  in  the  event  that  land  use  in  this  area  changes  to  commercial  or 
residential,  or  if  measured  BTEX  reductions  in  the  groundwater  are  substantially  slower 
than  predicted  by  the  Bioplume  model.  In  addition,  if  a  substantial  length  of  the  fuel 
pipelines  is  exposed  in  the  near  future  to  detect  and  repair  leakage,  then  consideration 
should  be  given  to  installing  a  bioventing/biosparging  system  in  the  resulting  excavation. 

To  verify  the  results  of  the  Bioplume  II  modeling  effort,  and  to  ensure  that  natural 
attenuation  is  occurring  at  rates  sufficient  to  protect  potential  downgradient  receptors, 
groundwater  from  six  existing  monitoring  wells  and  five  additional  proposed  LTM  wells 
should  be  sampled  annually  for  18  years  and  analyzed  for  the  parameters  listed  in  Table 
7.1.  In  addition,  four  POC  groundwater  monitoring  wells  should  be  installed 
downgradient  from  the  predicted  maximum  travel  distance  of  the  BTEX  plume.  These 
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wells  should  be  sampled  once  immediately  following  their  installation  to  ensure  that  they 
are  not  being  impact^  by  a  second  contaminant  source,  and  then  sampled  annually  for  14 
years  beginning  in  year  5  of  the  LTM  program.  Target  analytes  for  POC  samples  are 
listed  in  Table  7.2.  Figure  7. 1  shows  suggested  locations  of  the  existing  and  proposed 
LTM  and  POC  wells.  If  dissolved  BTEX  concentrations  in  groundwater  in  the  POC  wells 
exceed  state  guidelines  for  no  further  action  of  50  pg/L  for  benzene  and  total  BTEX,  then 
additional  evaluation  or  corrective  action  may  be  necessary  at  this  site.  Once  it  is  decided 
that  the  groundwater  monitoring  points  installed  for  this  study  will  not  be  used  for  future 
resampling,  they  should  be  abandoned  according  to  state  requirements. 

A  site-specific  remedial  action  plan,  including  a  detailed  SAP,  should  be  submitted  to 
the  Florida  DEP  for  approval  prior  to  implementation  of  the  recommended  remedial 
alternative  for  Pumphouse  75. 

The  vertical  migration  of  dissolved  BTEX  within  the  shallow  surficial  aquifer  at 
Pumphouse  75  should  be  investigated  further  prior  to  full  implementation  of  the  LTM  plan 
described  in  Section  7.  As  described  in  Section  4.3.1,  BTEX  concentrations  in 
groundwater  samples  from  two  wells  screened  in  sand,  clay,  and  limestone  layers  at  or 
beneath  the  base  of  the  surficial  aquifer  increased  substantially  from  November  1994  to 
March  1995.  These  deep  detections  may  be  at  caused  in  part  by  cross  contamination  from 
shallow  intervals  during  well  purging.  To  test  this  hypothesis,  wells  MD75-MW14  and 
MD75-MW16  could  be  sampled  using  the  micropurge  method  described  by  Kearl  et  al. 
(1994).  This  approach,  which  is  based  on  the  premise  that  stagnant  water  in  the  well 
casing  does  not  completely  mix  with  groundwater  flowing  through  the  screen,  would 
require  the  installation  of  a  low-flow  sampling  pump  in  the  screened  intervals  of  these 
wells.  Ambient  groundwater  inflow  should  be  sufficient  to  supply  water  to  the  pump, 
preventing  mixing  with  stagnant  water  from  the  well  casing,  and  only  the  sample  tubing 
and  pump  would  be  purged.  The  extremely  low  purge  volume  and  rate  would  minimize 
drawdown  in  the  well  casing  and  assure  that  cross  (X)ntamination  is  not  occurring.  If  this 
sampling  indicates  that  significant  contaminant  concentrations  are  present  in  these  deeper 
zones,  then  monitoring  of  these  zones  should  be  included  in  the  LTM  plan.  The  cost  of 
performing  this  sampling  is  not  included  in  the  groundwater  monitoring  costs  provided  in 
Section  6. 
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CAD  DWG  NO:  UACOILL  ORK  ^  1  SIZE 
DATE:  11/30/04  CB  M 

PljOT  SCALE:  1-1 


CAD  DWG  NO:  5775Wr-A  ORIGINAL  DWG  SIZE 
DATE:  1-16-95  6.5  «  11 

PLOT  SCALE:  I'-IOO' 


CAO  DWG  NO;  5775WFD  ORIGINAL  DWG  SIZE 
DATE:  1-16-95  DW  8.5  «  II 

PLOT  SCALE:  I'-IOO' 


Table  2-81 

Subsurface  Soil  Analytical  Results 

Initial  Investigation 

Site  57  -  Pumphouse  75,  MacDill  Air  Force  Base 

Parameters 

FDEP 

Clean-up 

Goals 

MD75- 

MWOl 

(2-3)’ 

MD75- 

MVVOl 

(DUP) 

MD75- 

MW03 

(2-3)’ 

MD7S- 

M\V04 

(2-3)’ 

MD75- 

M\V05 

(2-3)’ 

Halogcoatcd  Volatiles  ((Lg^k^(aietbod  8010) 

Methylene  Chloride 

1.13 

- 

- 

6.0B 

10.8B 

6.6B 

5.3B 

l.l-Dichlorocthcnc 

NE 

- 

- 

- 

- 

- 

1.3 

Total  VOHs^ 

NE 

- 

- 

- 

- 

- 

1.3 

Aromatic  Volatiles  (|Lg/kg)(mcthod  8020) 

Chlorobenzene 

NE 

54,800JH,M 

75,800JH,M 

- 

- 

- 

- 

1,2-Dichlorobenzene 

NE 

48,200JH,M 

84300JH,M 

- 

- 

- 

- 

1,3-DichIorobenzene 

NE 

31.400JH.M 

- 

- 

- 

- 

- 

1,4-Dichlorobenzene 

NE 

35,700JH,M 

39,40aiH,M 

- 

- 

- 

- 

Benzene 

0.386 

1,800JH 

2,850JH 

- 

_ 

Ethylbenzene  - 

717 

25,90QJH 

72,20aiH 

- 

- 

« 

Toluene 

N'E 

11,30QJH 

19,600JH 

0.9  J 

- 

0.8  J, 

Xylenes  (Total)  — 

NE 

51,10QJH 

83,200JH 

- 

- 

- 

Total  VOAs*-^ 

NE 

90,10aiH 

179,85C0H 

0.9J 

- 

- 

0.8J 

PAH  8100) 

Acenaphthylene 

NE 

- 

- 

- 

- 

97 

- 

Total  PAHs^  '' 

NE 

- 

- 

- 

- 

97 

- 

TRFH  (m^kg)(iiictliod  418.1) 

TRPH= 

NE 

33,000 

18,000 

- 

- 

- 

RCRA  Mctab  (mg/kg)  | 

Barium  (method  6010)^ 

NE 

9.2 

9.2 

2.8 

5.5 

5.0 

3.2 

Chromium  (method  6010)^ 

382 

5JB 

5.4B 

17B 

6.8B 

3.1B 

3.8B 

Lead 

NE 

2.7 

2.8 

1.9 

1.8 

1.4 

0.8 

Mercury  (method  7421)* 

NE 

0.381 

- 

- 

0.129 

- 

- 

NOTES: 

FDEP  Qean-up  Goals 

MW 

ME 

B 

J 

M 

JH 

1 

2 

3 

4 

r 

Florida  Department  of  Environmental  Protection  clean-up  goal  for  soils  at  the  DOD  Sites  in  Florida. 
Values  for  leachability  and  general  worker  (carcinogenic  and  non  carcinogenic)  were  compared  and 
the  lowest  selected. 

Monitoring  Well. 

Mol  Established. 

Selow  detection  limits. 

Fossible  false  positive  based  on  blank  contamination.  Blank  contaminants  are  not  included  in  totals. 
Estimated  quantitation  based  on  QC  data. 

Method  results  conflict;  not  quantifiable  due  to  coelution  of  peaks. 

Possibly  biased  high  based  on  surrogate  recoveiy. 

Soil  sampling  interval  in  feet  below  land  surface. 

Chapter  62-773,  FA.C  ,  Soil  Thermal  Treatment  criteria:  total  VOHs  (50  ppb),  total  VOAs  (100 
jpb),  total  PAHs  (1000  ppb),  TRPH  (50  ppm)4  lead  (108  ppm),  barium  (4,940  ppm),  chromium  (30 
^m),  and  mercuiy  (23  ppm). 

Total  VOAs  include  bl  EX  constituents  only. 

Total  PAHs  include  naphthalenes. 
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Table  2-55 

Groundwater  Analytical  Results 

Initial  Investigation 

Site  57  -  Pumphouse  75,  MacDill  Air  Force  Base 

Parameters 
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F.A.C. 
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NE 

0.8JB 
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1.1 

- 

0.7BJ 

Aromatic  Volatiles  (method  8020)  (p.g/L) 
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NE 

- 

- 

- 

11.2JM 

- 

Benzene 

1 

- 

- 

- 

187 

- 
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NE 

- 

- 

- 

884 

- 

Total  VOA^ 

50 

- 

- 

- 

1071 

- 

PAH  (method  8100)  (tig/L) 

Acenaphthytne 

NE 

- 

- 

- 

91i 

- 

Total  PAHs^ 

10 

- 

- 

- 

91J 

- 
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NE 

- 

- 

- 

615.2 

- 
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- 

- 
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- 

2-tnelhylnaphihalene 

NE 

- 

- 

- 
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- 

Total  Naphthalenes' 
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- 

- 

- 

8296 

- 

TRPH  (method  <18.1)  (mg/L) 

1  Pet.  Hydrocarbons 

5 

- 

- 

- 

6.2 

- 

RCKA  Metals  (method  6010)  (pig/L)  | 

Banum 

NE 

26.2 

119 

44J 

36.7 

21.2 

Chromium 

NE 

19.1 

10.4 

5.6 

7.5 

18.1 

Lead 

50 

59 

- 

7.1 

3,7 

- 

NOTES; 

Chapter  62-770, 

MW 

NE 

B 

J 

M 

1 

2 

3 

4 

Chapter  62-770,  Florida  Administrative  Code  petroleum  contamination  cleanup  criteria. 
Monitoring  Well. 

Not  Established. 

Possible  false  positive  based  on  blank  contamination. 

Estimated  quantitation  based  on  QC  data. 

Method  results  conflict;  not  quantiriable  due  to  coelution  of  peaks. 

Below  detection  limits. 

Monitoring  well  screened  interval  in  feel  below  land  surface. 

Total  VOA  includes  BTEX  constituents  only. 

Total  PAHs  excluding  naphthalenes. 

Total  naphthalenes  includes  1-melhylnaphlhalene  and  2-methy1naphlhalene. 
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SITE  57  -  PUMPHOUSE  75 

GROUNDWATER  SAMPLING  RESULTS  FOR  INITIAL  INVESTIGATION  FIGURE 

MacDlLL  AIR  FORCE  BASE  2-76 

TAMPA,  FLORIDA _ 


CAD  owe  NO:  571017  ORICINAl.  DWG  SIZE 

OAIE:  1-2t-»5  BU  8.5  >  11 

PLOT  SCALE:  I'-lOO' 
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CAD  DWG  NO:  J710I9  ORIGINAL  DWG  SIZE 

DATE:  1-22-99  BU/GB  89  »  II 
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ENGINEERING  SCIENCE,  INC. 


GEOLOGIC  BORING  LOG 

BORirK'  NO  :  _ contractor  Ti _ pppip 

C'lENT  _ PIG  TyFI-  GEOPPQBE _ Qa  It  COPl 

JOB  NO:  TJ24i,0  Ji _ ORLC.  MF  I  HOP:  GEOPRQBt _ LLLVATION' 

Lvl'CATlON:  macpIll  afb _ ETORiNo  DIA  :  INCHES _ TEMP. 

GEOLOGIST:  JjC _ qPLQ  FLUID:  liONf: _ WEATHER: 

COMMENTS:  Back  GROUND  PiD  =  6  0  ppm^ _ 


[lev 

Depth 

Pto- 

US 

Somple 

Sompie 

Penel 

WKSPC 

lOIAi" 

IrH 

PT) 

(ft) 

file 

cs 

Geologic  Description 

No 

Deplh  f:T 

Type 

Res 

PlOlppm] 

PlD(ppm' 

BfErippm! 

(pp.-nj 

^ 

SP 

Dark  browir\,  sondv  fiLL  ond  TOPSOIL  to  6  »ncnes 
f.ne-  to  rned'um- qt  O-Ped  SAND  »ith  5'tt 

Roots  present 

6  0 

6  0 

sw 

Ton.  <ine-  to  rned'um  -  qromed.  well-SOft^d  SAND 
Organic  odor  present  Sofu'oted  ot  3  0  teel  bqs 

(J 

N 

6  G 

5 

SP 

Brown  S'lty  SAND  os  obove 

[ 

6  0 

sw 

wnite.  fine-  to  medium- qro'ned.  wen-^orted  SAND 
Organic  odor  p-tesent 

i 

fS 

6  iD 

6  0 

*—  1  n  -j 

IJ 

6  0 

No  sample  from  10  to  IS  feet  bgs 

(j 

' ' ! 

I 

1  ^  f 

SP 

Brown,  Silty  SAND  OS  ObOve  Odor  present 

f 

0 

201  1 

No  sample  from  17  (0  IS  feet  bgs 

SP 

Browfh  Silty  SAND  OS  obove 

p 

sw 

Wt'te  well -sorted  $ANO  cs  obove  Strong  odor 
oresent 

E 

>1000 

6  0 

1S7  1 

22- 2A 

>1000 

6  0 

-5h 

so  6 

_ 

sP 

L-gni  brown,  tine-gromed  Si'tr.  cioyey  SA‘jD 

Moderately  piOSt'C 

i 

— i 

f  0 

1 

aoiiom  of  npie  ot  28  feet  ogs 

I  1 

-  30- 

_ i 

1 

1 

i 

■ 

7  C 

— 

- 

Li 

sample  'iF^E 

! 
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MONITORING  POINT  INSTALLATION  RECORD 

JOB  NAME  MACDILL  AIR  FORCE  BASE _  MONITORING  POINT  NUMBER  ^^MP-IS _ 

JOB  NUMBER  722450.21 _ INSTALLATION  DATE  _ LOCATION  57 _ 

DATUM  ELEVATION  9.165  FEET  ABOVE  MSL _  WELL  CASING  ELEVATION  9.011  FT  AMSL 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  GROUND  SURFACE _ 

SCREEN  DIAMETER  k  MATERIAL  10  INCH  PVC _ SLOT  SIZE  00^  _ 

RISER  DIAMETER  &  MATERIAL  _ 1.0  INCH  PVC _ BOREHOLE  DIAMETER  .^INCHES _ 

GEOPROBE  CONTRACTOR  PARSONS  ENGINEERING  SCIENCE  £$  REPRESENTATIVE  _ 


MONITORING  POINT 
INSTALLATION  RECORD 

<;TARII17Fn  WATFR  1  FVFl  ^ 

FEET 

BELOW  DATUM. 

TOTAL  MONITORING  POINT  DEPTH 

.  FEET 

Site  57 

Intrinsic  Remediation  TS 

MacDill  Air  Force  Base.  Florida 

BELOW  DATUM. 

[sjI  parsons 

JeNBINEgRINO  SCISNCS.INC. 

Denver.  Colorado 


45C2'  '='AW1NGS'  AEL^iNST  ,SlTE57\75MP1S  ON  4/24/95  A’'  1400 


JOB  NAME  MACDILL  AIR  FORCE  BASE _ MONITORING  POINT  NUMBER  ^SMP-ID _ 

JOB  NUMBER  .  722450^1 _ INSTALLATION  DATE  3/11/95 _ LOCATION  SITE  57 _ 

DATUM  ELEVATION  9.165  FEET  ABOVE  MSL _ WELL  CASING  ELEVATION  TUBE  WELL  POIN^ 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  GROUND  SURFACE _ 

SCREEN  DIAMETER  k  MATERIAL  0-375  STAINLESS  STEEL _ SLOT  SIZE  _0JI45_mrn_ 

RISER  DIAMETER  k  MATERIAL  0-375  INCH  TEFLON  TUBING  BOREHOLE  DIAMETER  ^  INCH _ 

GEOPROBE  CONTRACTOR  PARSONS  ENaNEERING  SCIENCE  es  REPRESENTATIVE  _ _ _ 


MONITORING  POINT 
INSTALLATION  RECORD 

NO  WATER  LEVEL  MEASUREMENTS  TAKEN, 

Site  57 

Intrinsic  Remediation  TS 

MacDill  Air  Force  Base.  Florida 

PARSONS 

ENGINEBRING  SCIENCE,  INI 

Denver,  Colorado 

\4502i  O^A^'r.)GS  WEL:.i“iS'  ,5iTE5''  ^SMPiD  ON  4/24/95  aT  '500 


•  •  •  •  •  •  •  •• 


MONITORING  POINT  INSTALLATION  RECORD 

JOB  NAME  MACDILL  AIR  FORCE  BASE _ MONITORING  POINT  NUMBER  75MP-3p _ 

JOB  NUMBER  722450.21 _ INSTALLATION  DATE  3/14/95 _ LOCATION  SITE  57 _ 

DATUM  ELEVATION  9.278  FEET  ABOVE  MSL  WELL  CASING  ELEVATION  TUBE  WELL  POjNT 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  _  GROUND  SURFACE _ 

SCREEN  DIAMETER  &  MATERIAL  0-375  STAINLESS  STEEL _ SLOT  SIZE  mm 

RISER  DIAMETER  &  MATERIAL  0-375  INCH  TEFLON  TUBING  BOREHOLE  DIAMETER  -J  'NCH _ 

GEOPROBE  CONTRACTOR  PARSONS  ENGINEERING  SCIENCE  eS  REPRESENTATIVE  _ 


MONITORING  POINT 
INSTALLATION  RECORD 


NO  WATER  LEVEL  MEASUREMENTS  TAKEN. 


Site  57 

Intrinsic  Remediation  TS 
MacDill  Air  Force  Base,  Florida 


PARSONB 

ENOlWggRINO  BCIBWCK,liiC. 


Denver,  Colorado 


\-45C2l  DPAAI-.GS  'A£l.  NST  S1TE57  ,75MP,'D  Or,  a/24/95  at  >500 


MONITORING  POINT  INSTALLATION  RECORD 

JOB  NAME  MACDILL  AIR  FORCE  BASE _ MONITORING  POINT  NUMBER  75MP-4S 

JOB  NUMBER  722450.21 _ INSTALLATION  DATE  2/^A/95 _ LOCATION  SITE  57 _ 

DATUM  ELEVATION  _ 9.095  FEET  ABOVE  MSL _ WELL  CASING  ELEVATION  _ 8.968  FT  A 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  GROUND  SURFACE _ 

SCREEN  DIAMETER  k  MATERIAL  10  INCH  PVC _ SLOT  SIZE  'NCH 

RISER  DIAMETER  k  MATERIAL  _ 1-0  INCH. P VC _ _ _ BOREHOLE  DIAMETER  2  INCHES _ 

GEOPROBE  CONTRACTOR  PARSONS  ENGINEERING  SCIENCE  eS  REPRESENTATIVE  _ 


i 


(3* 


t; 


I 


4r 


» 

MONITORING  POINT 
INSTALLATION  RECORD 


STABIUZED  WATER  LEVEL  _ FEET 

BELOW  DATUM. 

TOTAL  MONITORING  POINT  DEPTH  _ _  FEET 

BELOW  DATUM. 


Site  57 

Intrinsic  Remediation  TS 
MacDill  Air  Force  Base,  Florid 


PARSONS 

ENOINEERINO  SCIBNCS,INI 


I  Denver.  Colorado 

V  4502r  D9a*,nGS  NST -SlTE57\75WP2S  ON  4/24/95  at  -400 


» 


» 


•  ••••••• 
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MONITORING  POINT  INSTALLATION  RECORD 

JOB  NAME  MACDILL  AIR  FORCE  BASE _ MONITORING  POINT  NUMBER  75MP-5D 

JOB  NUMBER  722450.21  _ INSTALLATION  DATE  _ LOCATION  SITE  57 _ 

DATUM  ELEVATION  9.085  FEET  ABOVE  MSL _ WELL  CASING  ELEVATION  TUBE  WELL  POINT 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  GROUND  SURFACE _ 

SCREEN  DIAMETER  Ic  MATERIAL  0-375  STAINLESS  STEEL _ SLqT  SIZE  ^ 

RISER  DIAMETER  &  MATERIAL  0-375  INCH  TEFLON  TUBING  BOREHOLE  DIAMETER  1  INCH _ 

GEOPROBE  CONTRACTOR  PARSONS  ENGINEERING  SCIENCE  es  REPRESENTATIVE  _ 


MONITORING  POINT 
INSTALLATION  RECORD 


NO  WATER  LEVEL  MEASUREMENTS  TAKEN. 


Site  57 

Intrinsic  Remediation  TS 
MacDill  Air  Force  Base,  Florida 


PARSONS 

ENDINEERINO  SCIBNCB,INC. 


Denver,  Colorado 


M  '  4b02l  DfJAA^>iGS\WLLLiMSr\SirEei/\/bM^^5D  ON  4/24/95  AT  1500 


4 


MONITORING  POINT  INSTALLATION  RECORD 

JOB  NAME  MACDILL  AIR  FORCE  BASE _ MONITORING  POINT  NUMBER  75MP-6D _ 

JOB  NUMBER  722450.21 _ INSTALLATION  DATE  3/14/95  LOCATION  S|TE  57 _ 

DATUM  ELEVATION  8.375  FEET  ABOVE  MSL _ WELL  CASING  ELEVATION  TUBE  WELL  POIN^ 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  GROUND  SURFACE _ 

SCREEN  DIAMETER  &  MATERIAL  0-375  STAINLESS  STEEL _ SLOT  SIZE  mm 

RISER  DIAMETER  &  MATERIAL  0-375  INCH  TEFLON  TUBING  BOREHOLE  DIAMETER  1  INCH _ 

GEOPROBE  CONTRACTOR  PARSONS  ENGINEERING  SCIENCE  es  REPRESENTATIVE  _ 


1 


Ar 


MONITORING  POINT 
INSTALLATION  RECORD 

NO  WATER  LEVEL  MEASUREMENTS  TAKEN. 

Site  57 

Intrinsic  Remediation  TS 

MacDill  Air  Force  Base,  Floric 

PARSOPiS 

ENBINEERING  SCIENCE,  INl 

Denver,  Colorado 

M  45021\Df^AWINGS^WtLLINSr\Si^hb7\;5MP6D  ON  4/24/9b  IbOO 


{ 


MONITORING  POINT  INSTALLATION  RECORD 

JOB  NAME  MACDILL  AIR  FORCE  BASE _ MONITORING  POINT  NUMBER  75MP-7S 

JOB  NUMBER  722450.21  INSTALLATION  DATE  3/15/95 _ LOCATION  SITE  57 _ 

DATUM  ELEVATION  9.845  FEET  ABOVE  MSL _  WELL  CASING  ELEVATION  _ _ 9.501  FT  AMSL 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  GROUND  SURFACE _ 

SCREEN  DIAMETER  k  MATERIAL  0  5  INCH  PVC _ SLOT  SIZE  'NCH _ 

RI^R  DIAMETER  k  MATERIAL  0.5  INCH  PVC _ BOREHOLE  DIAMETER  2  INCHES _ 

GEOPROBE  CONTRACTOR  PARSONS  ENGINEERING  SOENCE  es  REPRESENTATIVE  _ 


(NOT  TO  SCALE) 


MONITORING  POINT 
INSTALLATION  RECORD 


STABIUZED  WATER  LEVEL  _ FEET 

BELOW  DATUM. 

TOTAL  MONITORING  POINT  DEPTH  FEET 

BELOW  DATUM. 


Site  57 

Intrinsic  Remediation  TS 
MacDill  Air  Force  Base,  Florida 


PAR! 
ENGINEERING  SI 


:iENCE,INC. 


Denver.  Colorado 


M  \4502r\0RAW!NGS\WtLLINSr\5ITfcei7\75MP/S  ON  4/24/9S  AT  1400 


» 


» 


» 


» 


» 


» 


» 


» 


» 


» 


I 


4r 


•  ••••••• 
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JOB  NAME  MACDILL  AIR  FORCE  BASE _ MONITORING  POINT  NUMBER  75MP-7D _ 

JOB  NUMBER  722450.21 _ INSTALLATION  DATE  3/14/95  LOCATION  SITE  57 _ 

DATUM  ELEVATION  9.845  FEET  ABOVE  MSL _  WELL  CASING  ELEVATION  TUBE  WELL  POIN'' 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  GROUND  SURFACE _ 

SCREEN  DIAMETER  k  MATERIAL  0-375  STAINLESS  STEEL _ SLOT  SIZE 

RISER  DIAMETER  &  MATERIAL  0.375  INCH  TEFLON  TUBING  BOREHOLE  DIAMETER  ^  INCH _ 

GEOPROBE  CONTRACTOR  PARSONS  ENGINEERING  SCIENCE  £s  REPRESENTATIVE  _ 


GROUND  SURFACE 


CONCRETE - 


-VENTED  CAP 
■COVER 


THREADED  COUPUNG 


SOUD  RISER 


LENGTH  OF  SOLID 
RISER:  19-5  FEET 


TOTAL  DEPTH 
OF  MONITORING 
POINT:  20.0  FEET 


SCREEN 


LENGTH  OF 
SCREEN:  0-5  FEET 

SCREEN  SLOT 
SIZE:  0.145  mm 

LENGTH  OF  BACKFILLED 
BOREHOLE:  Q  PEE:T 

BACKFILLED  WITH:  _ 


(NOT  TO  SCALE) 


MONITORING  POINT 
INSTALLATION  RECORD 


NO  WATER  LEVEL  MEASUREMENTS  TAKEN. 


Site  57 

Intrinsic  Remediation  TS 
MacDill  Air  Force  Base,  Floric 

]  PARSONS 

J  ENOINEERINO  SCIENCE,  INI 

Denver,  Colorado 


WLLLirJSf  ,Si'Lb-'  /bMP/D  ON  4/24/95  at  ibCO 


•  • 
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JOB  NAME  MACDILL  AIR  FORCE  BASE _ MONITORING  POINT  NUMBER  75MP-8D _ 

JOB  NUMBER  722450.21 _ INSTALLATION  DATE  3/15/95  LOCATION  57 _ 

DATUM  ELEVATION  9.418  FEET  ABOVE  MSL _  WELL  CASING  ELEVATION  TUjE_  WELL  POINT 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  GROUND  SURFACE _ 

SCREEN  DIAMETER  tc  MATERIAL  0  375  STAINLESS  STEEL _ SLOT  SIZE  O  _ 

RISER  DIAMETER  k  MATERIAL  0-375  INCH  TEFLON  TUBING  BOREHOLE  DIAMETER  ^  'NCH _ 

GEOPROBE  CONTRACTOR  PARSONS  ENGINEERING  SCIENCE  es  REPRESENTATIVE  _ _ 


GROUND  SURFACE- 


■VENTED  CAP 
■COVER 


CONCRETE- 


THREADED  COUPUNG 


SOUD  RISER 


LENGTH  OF  SOUD 
RISER:  -25.5  FEET 


TOTAL  DEPTH 
OF  MONITORING 
POINT:  26.0  FEET 


SCREEN 


LENGTH  OF 
SCREEN:  -Qj  FLET 

SCREEN  SLOT 
SIZE:  0-145  mm 


(NOT  TC  SCALE) 


LENGTH  OF  BACKnLLED 
BOREHOLE:  0  _ 

BACKFILLED  WITH:  _ 


MONITORING  POINT 
INSTALLATION  RECORD 


NO  WATER  LEVEL  MEASUREMENTS  TAKEN. 


Site  57 

Intrinsic  Remediation  TS 
MacDill  Air  Force  Base,  Florida 

1  PARSONS 

Jenoineerino  SCISNCS,INC. 

Denver  Colorado 


tC2'  AEl^'iS*  S'^ES^  ,:5VP8C  Ofi  4/24/95  aT  ‘500 


4 


JOB  NAME  MACDILL  AIR  FORCE  BASE _ MONITORING  POINT  NUMBER  75MP-9S 

JOB  NUMBER  722450.21 _  INSTALLATION  DATE  3/15/95 _ LOCATION  glTE  ,5^ _ 

DATUM  ELEVATION  9.651  FEET  ABOVE  MSL _  WELL  CASING  ELEVATION  _ 9.355  FT  AM' 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  GROUND  SURFACE _ 

SCREEN  DIAMETER  Ic  MATERIAL  _ SLOT  SIZE  _.0  0^  ‘NCH_ 

RISER  DIAMETER  8c  MATERIAL  _ 0.5  INCH  PVC _ BOREHOLE  DIAMETER  2  INCHES _ 

GEOPROBE  CONTRACTOR  PARSONS  ENGINEERING  SCIENCE  eS  REPRESENTATIVE  _!<? _ 


GROUND  SURFACE 


CONCRETE - 


THREADED  COUPLING 


-VENTED  CAP 
■COVER 


LENGTH  OF  SOUD 
RISER:  2  FEET 


SOUD  RISER 


TOTAL  DEPTH 
OF  MONITORING 
POINT:  7  FEET 


LENGTH  OF 
SCREEN:  5  FEET 


SCREEN 


SCREEN  SLOT 
SIZE:  -O  Or 


(NOT  TO  SCALE) 


LENGTH  OF  BACKFILLED 
BOREHOLE:  0  _ 

BACKFILLED  WITH:  _ 


MONITORING  POINT 
INSTALLATION  RECORD 


STABILIZED  WATER  LEVEL 
BELOW  DATUM. 

TOTAL  MONITORING  POINT  DEPTH 
BaOW  DATUM. 


_ FEET 


Site  57 

Intrinsic  Remediation  TS 
MacDill  Air  Force  Base,  Floric 

1  PARSONS 

J  BNOINEBRINO  SCIBNCS,  INI 

Denver,  Colorado 


•  • 


JOB  NAME  MACDILL  AIR  FORCE  BASE _ MONITORING  POINT  NUMBER  _Z5MP-^ _ 

JOB  NUMBER  722450.21 _ INSTALLATION  DATE  .V^5/95 _ LOCATION  ill?  57 _ 

DATUM  ELEVATION  9.651  FEET  ABOVE  MSL _  WELL  CASING  ELEVATION  I^^E  WELL  POINT 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  GROUND  SUR^CE _ 

SCREEN  DIAMETER  tt  MATERIAL  0  375  STAINLESS  STEEL _ SLOT  SIZE  Q  _ 

RISER  DIAMETER  &  MATERIAL  0-375  INCH  TEFLON  TUBING  BOREHOLE  DIAMETER  1  INCH _ 

GEOPROBE  CONTRACTOR  PARSONS  ENGINEERING  SCIENCE  fs  REPRESENTATIVE  _ 


GROUND  SURFACE 


CONCRETE 


-VENTED  CAP 
■COVER 


THREADED  COUPUNG 


LENGTH  OF  SOUD 
RISER;  19-5  FEET 


SOUD  RISER 


TOTAL  DEPTH 
OF  MONITORING 
POINT:  20.0  FEET 


LENGTH  OF 
SCREEN:  _0-5  FEET 


SCREEN 


SCREEN  SLOT 
SIZE:  0145  mm 


LENGTH  OF  BACKFILLED 
BOREHOLE:  0  ^^ET _ 

BACKFILLED  WITH: _ 


(NOT  TO  scale) 


MONITORING  POINT 
INSTALLATION  RECORD 


NO  WATER  LE'/EL  MEASUREMENTS  TAKEN. 


Site  57 

Intrinsic  Remediation  TS 
MacDill  Air  Force  Base.  Florida 


ENDINEBRINC  SCIENCE,  INC. 

Denver  Colorado 


.GS  ALL. 


r  7G‘.<P9j  Of.  i/2+.-'9 


MONITORING  POINT  DEVELOPMENT  RECORD  Pagej_  of_J 

Job  Number:  722450.21 _  Job  Name:  _  MacDill  AFB _ 

Location  Pumphouse  75 _ Bv  j  _  Date  3jr$~7^  5 

Well  Number  ~~7C  ~  WeasurementDatumJQC _ 

Pre-Development  Information  Time  (Start):  j  -7.1  g 

Water  Level:  ^  Total  Depth  of  Well: 

Water  Characteristics 

Color  Uy'JuLik  / _  del?  Cloudy 

Odor:  None  ^  Weak  ^^erate  Strong 

Any  Films  or  Immiscible  Material  _ 

pH _  Temperature(  F  C) _ 

Specific  Conductance(uS/cm)  _ 


Interim  Water  Characteristics 
Gallons  Removed 
pH 

Temperature  (°F  °C) 

Specific  Conductance(nS/cm) 


Post-Development  Information  Time  (Finish);  /~7.'4o 

Water  Level;  Total  Depth  of  Well: 

Approximate  Volume  Removed: 

Water  Characteristics 

Color  -^Jloudy 

Odor:  None  Moderate  Strong 

Any  Films  or  Immiscible  Material _ 

pH _  Temperature(  F  C) _ 

Specific  Conductance(nS/cm) _ ~ _ 


Comments:  ^ 

A 

Monitoring  Point  Type  ^ajjdw 


/  Deep 


c  VonroVdevelop  doc 


MONITORING  POINT  DEVELOPMENT  RECORD  Page  j;  o\l_ 


» 


Job  Number:  722450.21 _ 

Location  Pumphouse  75 _ 

Well  Number  ~7c  a\  P  -  i 

Pre-Development  Information 

Water  Level: 

Water  Characteristics 

Color  _  Jilear 

Odor:  None  Weak  Cji^^^te  Strong  I 

Any  Films  or  Immiscible  Material _ _ 

pH  Temperaturet^F  ^C1  ^  9. 

Specific  Conductance(nS/cm) _ 


Job  Name:  MacDill  AFB 
~Bv  KC/t^'rF 


Date 


Measurement  Datum  TOC 


Time  (Start):  o 

Total  Depth  of  Well: 


Interim  Water  Characteristics  9 

Gallons  Removed 
pH 

Temperature  (°F  °C)  9  # 

Specific  Conductance(pS/cm) 


Post-Development  Information  Time  (Finish): 

Water  Level:  Total  Depth  of  Well: 

Approximate  Volume  Removed: 

Water  Characteristics 

.  9 

Color  A  _ _  —©tear  Cloudy 

Odor:  None  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ 

pH _  Temperaturef^F  ^C) 

Specific  Conductance(nS/cm) _ _ _ 

9 

Comments: 

Monitoring  Point  Type  Shallow/ 


cVormsVdevelop  doc 
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MONITORING  POINT  DEVELOPMENT  RECORD  Page_i  of_/ 

Job  Number:  722450.21 _  Job  Name:  MacDill  AFB _ 

Location  Pumphouse  75 _ Bv  KC  /MV  /Jr  Date 

Well  Number  _  Measurement  Datum  TOC _ 

Pre-Development  Information  Time  (Start):  //55 

Water  Level:  3  Total  Depth  of  Well: 

Water  Characteristics 

Color  _  Clear  Cloudv^- - ^ 

Odor:  Norfe  ^  Weak  Moderate  t^Stgany^ 

Any  Films  or  Immiscible  Material^ _ 

pH  C?.  SS _  Temperature(“F  Zt>  s 

Specific  ConductancefuS/cmt  _ 


» 


Interim  Water  Characteristics 

Gallons  Removed  Ai 
pH 

Temperature  (°F  °C) 

Specific  Conductance(nS/cm) 


Post-Development  Information 

I 

Water  Level:  ^ *0 
Approximate  Volume  Removed: 
Water  Characteristics 

Color _ 


Time  (Finish):  f  2,3  o 

Total  Depth  of  Well: 


/^Qisar  Cloudy  ^ _ , 

^-Moderate  /^troog^ 


Odor:  None  Weak 

Any  Films  or  Immiscible  Material  ^ _ 

pH  U  ■  _  Temperaturef^F  th  o’ 

Specific  Conductance(pS/cm)_(iXi2____ _ 1 


Comments: 

Monitoring  Point  Type/Shajfow  /  Deep 


c  VonnnsVJevelop  doc 
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u.i  ff-- 
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MONITORING  POINT  DEVELOPMENT  RECORD  Page_^  of_/ 


Job  Number:  722450.21 
Location  Pumphouse  75 
Well  Number 


Job  Name: 


Measurement  Datum  TC 


Time  (Start):  /o-'oo 


Water  Level: 


Total  Depth  of  Well: 


Water  Characteristics 


Color  Ck 

Odor:  None  Weak 

Any  Films  or  Immiscible  Material  ^ 

pH_fjMpjr _  Temperature(^F^ 

Specific  ConductancefuS/cm)  Uy/o 


Strong 


Gallons  Removed 


l.^  yX 


Temperature  (°F  °C) 


Specific  Conductance(nS/cm) 


Time  (Finish):  f  01' O 


Water  Level: 


Total  Depth  of  Well: 


Approximate  Volume  Removed: 


Water  Characteristics 


Color _ 

Odor:  None  Weak  ('"^oden 

Any  Films  or  Immiscible  Material  ^ 

pH  _  Temperature(”F 

Specific  ConductancefuS/cmi  ^>10 


leaL>  Qoudv  x 

federate!^  Strong  f  ^'*1 


Comments: 


Monitoring  Point  Type  Shallow  /  peep 


c  \forms\develop  doc 
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MONITORING  POINT  DEVELOPMENT  RECORD 


Page_/  of/ 


Job  Number:  722450.21 _  Name:  MacDill  AFB _ 

Location  Pumphouse  75 _ Bv  KS  /MV/gy _  Date  T.J/a/9<' 

Well  Number  ~fT/rrP  ‘is _  Me^sljrement  Datum  TOC _ 


Pre-Development  Information 


Time  (Start):  ^  , V ^ 


Water  Level:  5^  o 


Total  Depth  of  Well: 


Water  Characteristics 

Color  Clear  _ 

Odor:  None  ^  W^k  Mot^ri^^  Strong  ^ 

Any  Films  or  Immiscible  Material  i- 

pH  _  Temperature(“F  Z_ 

Specific  Conductance(uS/cm)  y//o _ 


Interim  Water  Characteristics  » 

Gallons  Removed  *^2-  cJUo-^s 
pH 

Temperature  (°F  °C)  ^  ^ 

Specific  Conductance(nS/cm) 


Post-Development  Information 
Water  Level: 

Approximate  Volume  Removed: 


Time  (Finish): 

Total  Depth  of  Well: 


Water  Characteristics 


Color 


Odor:  None  Weak 

Any  Films  or  Immiscible  Material. 

pH  (o  >  IH _  Temperature( 

Specific  Conductance(uS/cm)  ~7  O 


dSe^r  Cloudy 


Mfiflerate 
<^0 

^  ^  o 


Strong 


/'■T 


Comments: 


Monitoring  Point  Type 


Shallo; 


/  Deep 


» 


» 


» 


» 


c  \forms\devek)p  doc 
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MONITORING  POINT  DEVELOPMENT  RECORD  Page,/  oiJ_ 

Job  Number:  722450.21 _  Job  Name:  MacDill  AFB _ 

Location  Pumphouse  75 _ By  Hg)/M\//rf^~  Date 

Well  Number  ~7S/rt  (>  -  5 _  ~  Measurement  Datum  TOC _ _ 

Pre-Development  Information  Time  (Start): 

Water  Level:  Total  Depth  of  Well: 

Water  Characteristics 

Color  _  Clear 

Odorf^ne  Weak  Mriaerafe  Stronq 

Anyi^i^^r  Immiscible  Material 

pH  _  Temperaturef^^F  rC^  ,? 

Specific  Conductance(nS/cm) _ v  ^ _ 


» 


» 


Interim  Water  Characteristics 
Gallons  Removed  0 
pH 

Temperature  (°F  °C) 

Specific  Conductance(nS/cm) 


Post-Development  Information 


Time  (Finish):  /c>  s'o 


Water  Level:  /v,  Total  Depth  of  Well:  /»\ 

Approximate  Volume  Removed:  ^  >7 
Water  Characteristics 

Color _ C  Cloudy 

Odor:  None  ^Sfeak  Moderate  Strong 

Any  Films  or  Immiscible  Material  /^o  '\,e  c  6/^ _ 

pH  hA5 _  T emperaturef ^F ;?  z.o 

Specific  Conductance(uS/cm)  t9X<'0 _ 


» 


Comments: 


Monitoring  Point  Type  Shallow/ 


c:  Vorms\develop.doc 
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MONITORING  POINT  DEVELOPMENT  RECORD 


Page  /  of/ 


Job  Number:  722450.21 _  Job  Name:  MacDill  AFB _ 

Location  Pumphouse  75 _ Bv  _  Date  ^//^/yr 

Well  Number  nr/hP-id _  Measurement  Datum  TOC _ 


Pre-Development  Information 


Time  (Start):  //;oO 


Water  Level:  . 


Total  Depth  of  Well.  <&• 


Water  Characteristics 

Color  f  _  Clear 

Odor:  None  Weak  M^i^^te  Strong 

Any  Films  or  Immiscible  Material  r 

pH  S'-Ty  Temoeraturef^F  2-5,  •; 

Specific  Conductance(uS/cm)  //  <///> _ 


» 


% 


i 


i 


Interim  Water  Characteristics  § 

Gallons  Removed 
pH 

f  Temperature  (°F  °C)  0 

Specific  Conductance(nS/cm) 


Post-Development  Information  Time  (Finish): 

Water  Level.  c*-pf>ro^  ^  ^  Total  Depth  of  Well:  ^ 

Approximate  Volume  Removed. 

Water  Characteristics 

Color  _ C'f Cloudy 

Odor;  N^^  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ 

pH  ^■.'X  I  Temperature(^F 

Specific  Conductance(pS/cm) _ *4  V  rp _ ; _ 


Comments: 


Monitoring  Point  Type  Shallow^  / 


c;  VormsVje  vetop  doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Page _ of _ 


Job  Number:  722450.21 
Location  Pumphouse  75 
Well  Number  p 


Job  Name: 


Measurement  Datum 


: 


Water  Level 


Water  Characteristics 


Time  (Start): 


Total  Depth  of  Well: 


Color  Clear 

Odor:  None  Weak  Modera 

Any  Films  or  Immiscible  Material 

pH  •  91 _  Temperature(“F 

Specific  Conductance(pS/cm) _ V? 


Clear  C^u^ 
Moderate  gtrSf^ 


Gallons  Removed  r 


Temperature  (°F  °C) 

Specific  Conductance(pS/cm) 


Water  Level: 


Time  (Finish): 


Total  Depth  of  Well: 


Approximate  Volume  Removed: 

Water  Characteristics 

Color _ _  gTe^  Cloudy 

Odor;  None  Weak  CMoierate  Strong 

Any  Films  or  Immiscible  Material 
pH  /^ .  ^  H  Temperaturet^F  D  z  <  O 

Specific  Conductance(uS/cm1  tj(,  ^ 


Comments: 


Monitoring  Point  Type  phallow  /  Deep 


li'J  I  b  ii,! 
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MONITORING  POINT  DEVELOPMENT  RECORD  Page,/ 

/ 

Job  Number;  722450.21 _  Job  Name;  MacDill  AFB _ 

Location  Pumphouse  75 _ By  KC/MV/ji^  Date 

Well  Number  m  P  ~  T"  _  Measurement  Datum  TOC _ 

Pre-Development  Information  Time  (Start);  (1^0 

Water  Level;  Total  Depth  of  Well; 

Water  Characteristics 

Color _  Clear  Cloudy 

Odor;  None  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ 

pH _  Temoeraturet^F  “C> 

Specific  Conductance{pS/cm) _ 


» 


» 


9 


Interim  Water  Characteristics  • 

Gallons  Removed 
pH 

•  Temperature  (°F  °C)  I  # 

Specific  Conductance(nS/cm) 


Post-Development  Information  Time  (Finish); 

Water  Level;  Total  Depth  of  Well; 

Approximate  Volume  Removed; 

Water  Characteristics 

Color _  Clear  Cloudy 

Odor;  None  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ 

pH _  Temperature(  F  C) _ 

Specific  Conductance(nS/cm) _ ; _ 


Comments; 

Monitoring  Point  Type  Shallow  /  l^e^ 


ilO  uj 


» 


9 


9 


c  VofTTOVlevelop  doc 


9 


•  ••••••• 


•  • 


I 


MONITORING  POINT  DEVELOPMENT  RECORD  PageJ.  of_^ 


Job  Number:  722450  21 
Location  Pumphouse  75 
Well  Number  fS 


Job  Name;  MacDill  AFB 

Bv  KC  /MV  J  ^ _ 

_  Measurement  Datum  TOC 


Pre-Development  Information 
Water  Level: 


Time  (Start):  I  ^ 3  o 

Total  Depth  of  Well: 


Water  Characteristics 


Color 


'/!«  < 


Odor:  None  Weak 

Any  Films  or  Immiscible  Material 


pH  '7  Qt/ 


Clear  ^ 

M^^f^te 


strong 


Specific  Conductance(pS/cm)_ 


T emperature(“F 


'Z.^.3 


S(  <  la 


I 


% 


A 


» 


Interim  Water  Characteristics 
Gallons  Removed 
pH 

Temperature  (°F  °C) 

Specific  Conductance(pS/cm) 


Post-Development  Information  Time  (Finish):  9  ■  S  O 

Water  Level:  Total  Depth  of  Well:  ^ 

Approximate  Volume  Removed: 

Water  Characteristics 

Color _  0^3  Cloudy  ^ 

Odor:  None  \Wi^  Moderate  Strong 

Any  Films  or  Immiscible  Maferial  _ 

pH  6  7  r  TemperaturerF  l 

Specific  Conductance(nS/cm) _  fe  ,  >  5" _ 

» 


Comments: 


Monitoring  Point 


Type  Sh^^w 


/  Deep 


cAformsVlevcIop  doc 
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MONITORING  POINT  DEVELOPMENT  RECORD 


Page  ( 


Job  Number:  722450.21 


Location  Pumphouse  75 
Well  Number  MP  - 

Pre-Development  Information 

Water  Level; 

Water  Characteristics 


Color 

Odor; 


Job  Name:  MacDill  AFB 


Bv  KC/MV 


Measurement  Datum  TOC 


Date  y/b  Ak- 


Time  (Start):  j 

Total  Depth  of  Well: 


Clear  .V^Clou^ 
Moderate  Strong 


_  Weak 

Any  Films  or  Immiscible  Material  _ 

pH  _  Temperature' "F  *62) 

Specific  ConductancefuS/cml  18  x/^ _ 


Interim  Water  Characteristics 
Gallons  Removed 
pH 

Temperature  (°F  °C) 

Specific  Conductance(nS/cm) 


Post-Development  Information 
Water  Level; 

Approximate  Volume  Removed: 
Water  Characteristics 
Color 


Time  (Finish);  j  ^ 

Total  Depth  of  Well: 


CJear  Cloudy 
oderate  Strong 


Odor  ^  ^jie^  Weak 

Any  Films  or  Immiscible  Material 
pH  V  8 _  Temperaturef^F  ^T-  l 


Specific  Conductance(nS/cm)_ 


Comments: 

Monitoring  Point  Type  Shallow 

^  ^  ^  (-J 


c  VormsVlevelop  doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Page  _/  of  / 


(♦; 


« 


Job  Number:  722450.21 
Location  Pumphouse  75 
Well  Number 


Job  Name.  MacDill  AFB 

Bv  KC/MV  _ 

Measurement  Datum  TOC 


Date  3/i<oM£ 


Pre-Development  Information 
Water  Level. 

Water  Characteristics 


Time  (Start): 

Total  Depth  of  Well: 


Color 

Odor: 


None''  .^^alT^ 
Anv<^ijm^  or  Immiscible  Material 
pH 


Clear  Cloudy 
Moderate 


te  St 


trong 


iwaienai  i 

T emperature('^F  ,  C,\^  Z  ^  ■  ? 


Specific  Conductance(pS/cm)_ 


i5X  /O 


♦ 


« 


Interim  Water  Characteristgs 

Gallons  Removed  cc  / 
pH  I 

Temperature (°F °C)  zZ  ‘f 
Specific  Conductance(pS/cm)  ;c  /  <7 


Post-Development  Information 
Water  Level: 

Approximate  Volume  Removed. 


Time  (Finish):  //  '2-  ® 

Total  Depth  of  Well: 


Water  Characteristics 


Color 

Odor: 


Cwegltl^ 


Cloudy 


None 

Any  Films  or  Immiscible  Material 

pH  1‘J5 _  Temperature('^F~^)T 

Specific  Conductance(uS/cm)  >/  o 


Strong 


7^3. 5 


I  € 


»  •  • 


9  « 


•  * 


Comments: 

Monitoring  Point  Type ^hal^  /  Deep 


c  Vormsyjevelop  doc 
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MONITORING  POINT  DEVELOPMENT  RECORD 


Page/  of  / 


Job  Number;  722450.21 


Location _J!umphQUse 75.  .. 
Well  Number  ?5  ~ 


<S) 


Job  Name:  MacDill  AFB _ 

~Bv  KC/MV  Date3//fe/y5 


Pre-Development  Information 
Water  Level: 

Water  Characteristics 

Color  , 


Measurement  Datum  TOC 


Time  (Start);  / oZO 

Total  Depth  of  Well: 


^oudy 


ivy _  Cigar — Ctoi 

Odor  None  Vrcak  i^^derate  J 

Anw1^iima)or  Immiscible  Material_sLjL^^ _ 

pH  ia  dS _  Temperaturef'^F 

Specific  Conductance(uS/cm)  V  X  /  O _ 


Strong 


(  us. 


■) 


Interim  Water  Characteristics 

Gallons  Removed  |  ^  <J- 

PH 

Temperature  (°F  °C) 

Specific  Conductance(pS/cm) 


Water  Level; 

Approximate  Volume  Removed: 
Water  Characteristics 

Color _ 


Odor  None  V^teak 

Any^£ilms  or  Immiscible^iterial 


Time  (Finish):  /  0  S5 

Total  Depth  of  Well: 


?le^  Cloudy 
Moderate  Strong 


Any^Oms  or  immiscible  Material  ^  _ 

pHy tT. Temperaturef^K^Or  (/ 2^./ 
Specific  Conductance(nS/cm) _ Uix  /  o 


Comments: 

Monitoring  Point  Type  Shallow^  Deec 


c  VormsVlevelop  doc 
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SAMPLING  LOCATION  J 
SAMPLING  DATE(S)  Ma 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL . 


REASON  FOR  SAMPLING:  M  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  ■  19?r~  lS:lo  a.m.^g3in 

SAMPLE  COLLECTED  ofES 

WEATHER:  C-Zc^'cLZ^^  ^  _ 

DATUM  FOR  WATER  ffePTH  MEASUF^MENT  fPescribeV  Top  of  Well  Casing 


(number) 


MONITOPJNG  WELL  CONDITION: 

[  ]  LOCKED:  03  UNLOCKED 

WELL  NUMBER  ^IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ txJ _ 

INNER  PVC  CASING  CONDITION  IS:  AJt.uJ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (FS^IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
(  j  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 
1  [X] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH , 
Items  Cleaned  (List):  All  E<mipmgnl 


PRODUCT  DEPTH _ 

Measured  with:. 

WATER  DEPTH _ 

Measured  with:. 


3- 


BELOW  DATUM 


_FT.  BELOW  DATUM 


WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance: _ 

Odor: _ 

Other  Comments: _ 


WELL  EVACUATION: 

Method: _ 

Volume  Removed: _ ^ _ 

Observations:  Water  (sligImy/_vsErxJcloudy^__- 

Water  level  ^se  -  fdl  -  tjS^S^ge) 
Water  odors: 

Other  comments: _ 


S f  f  I  ^  c? 


m:\fonnsVgwsample.doc 
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•  • 


Ground  Water  Sampling  Record  -  Monitoring  Well  No.  j?/?;  -  /5 _ (Cont'd) 


5  [xj  SAMPLE  EXTRACTION  METHOD; 


[  ]  Bailer  made  of: _ 

[x]  Pump,  type:  Peristaltic  Pump 
[  ]  Other,  describe: _ 


Sample  obtained  is  [x]  GRAB;  [  ] 

COMPOSITE  SAMPLE 

ON-SITE  MEASUREMENTS: 

Temp;  '^2. ,S  °  C 

Measured  with:  Orion  Instrument 

pH;  l-C^ 

Mea.sured  with: 

Conductivity:  2/^  z 

Measured  with; 

dissolved  Oxygen:  Or!  A' 

Measured  with:  Orion  Instrument 

Redox  Potential; 

Measured  with: 

Salinity: 

Measured  with; 

Nitrate; 

Measured  with; 

Sulfate; 

Measured  with; 

Ferrous  Iron: 

Measured  with: 

Other: 

n  ] 


8[  1 


SAMPLE  CONTAINERS  (material,  number,  .sizeV  /~J  U/t-  f  e  d  Af  kr.  f  <  imL- 

^ Z  A  /> s  /  _ A  _ 

P>l'£./~^  p'^es-'f  '^CcL _ 

j  .  1. _ 

ON-SITE  SAMPLE  TREATMENT: 


[  ] 

t  ] 


Filtration:  Method, 

Method. 
Method, 

Preservatives  added: 

Method. 

Method. 

Method. 

Method. 


Containers:. 

Containers;. 

Containers:. 


Containers:. 

Containers:. 

Containers:. 

Containers;. 


9  [  ]  CONTAINER  HANDLING: 

[>4  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 

Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS:  ,.a .  cJiLrJ 

/I  ^  cL^cf  /^Z-(  <Z  <i 


» 


I 


» 


I 


mVforms'  gwsample.doc 
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SAMPLING  LOCATION  MacDill  AFB  Pumphouse  7.S 
SAMPLING  DATE(S)  March  1995 _ 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  7  ^  -  I  S _ 

(number) 

REASON  FOR  SAMPLING:  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  ^  ^  19  tr  '?■  fp  ^./p.m. 

SAMPLE  COLLECTED  BY:  lg\)?/KC _ ofES 

WEATHER: _ S  -  -70° _ _ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe):  Top  of  Well  Casing _ 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  |>^  UNLOCKED 

WELL  NUMBER  (f?  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ _ 

INNER  PVC  CASING  CONDITION  IS: _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (^-  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  1  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [x]  EQUIPMENT  CLEANED  BEFQRE  USE  WITH  Alconox.  Distilled  H20.  and  Acetone 

Items  Cleaned  (List):  All  Equipment  used  in  sampling _ 


2[x] 


3[xl 


4[x) 


PRODUCT  DEPTH _ fOf _ FT.  BELOW  DATUM 

Measured  with:  Oil/  Water  Interface  Probe _ 


WATER  DEPTH 

3. 

FT.  BELOW  DATUM 

Measured  with:  Water  Level  Probe 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Aonearance: 

Odor: 

A  0 

Other  Comments: 

WELL  EVACUATION: 

1  9  \-CtX  /  1 

Method: 

Volume  Removed:  ^ 

Observations:  Water  (sJi^StPy  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors:  Ac^ _ 

Other  comments: _ 


m;\forms\gwsample.doc 
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Ground  Water  Sampling  Record  -  Monitoring  Well  No. 


I  5  (Cont'd) 


I 


4 


4 


5[x] 


6[x] 


n  1 


SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

[  x]  Pump,  type:  Peristaltic  Pump 
(  ]  Other,  describe: _ 


COMPOSITE  SAMPLE 


Measured  with:  Orion  Instrument 

Measured  with: _ 

Measured  with: _ 

Measured  with:  Orion  In.strument 

Measured  with: _ 

Measured  with: _ 

Measured  with: _ 

Measured  with: _ 

Measured  with: _ 

Other: _ 


Sample  obtained  is  [xj  GRAB;  (  ] 

ON-SITE  MEASUREMENTS: 

Temp:  12  °  _C _ 

pH:  _ 

Conductivity: 

Dissolved  Oxygen:  d,  I  ^ 

Redox  Potential:  ^  i<  <-/ 

Salinity: _ 

Nitrate: _ 

Sulfate: _ 

Ferrous  Iron: _ 


SAMPLE  CONTAINERS  (material,  number,  sizel:  l~  lA  Ac  H 


» 


» 


ti 


♦ 


I 


> 


I 


4  8  [  ]  ON-SITE  SAMPLE  TREATMENT:  i  • 

[  ]  Filtration:  Method _  Containers: _ 

Method _ Containers: _ 

Method _  Containers: _ 

4  [  ]  Preservatives  added;  , 

Method _  Containers: _ 

Method _  Containers: _ 

Method _  Containers: _ 

Method _  Containers: _ 

4 

9[  ]  CONTAINER  HANDLING: 

[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 

4 

10  [  ]  OTHER  COMMENTS; _ 


4 


m:\forms\gwsaniplc  doc 
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4  •  •  •  • 
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SAMPLING  LOCATION  MacDill  AFB  Pumphouse  75 
SAMPLING  DATE(S)  March  1995 _ 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  1 5 P -  /  h _ 

(number) 

REASON  FOR  SAMPLING:  ^  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING;  3  J  \9  9r  a.m./pciDJ 

SAMPLE  COLLECTED  BY:  /  KC  /  _ ofES  _ 

WEATHER:  (?l„ y _ 

DATUM  FOR  WATER  DEPfk  MEASUREMENT  (Describe):  Tod  of  Well  Casing 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  O^UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ _ 

INNER  PVC  CASING  CONDITION  IS:___^ _ 

WATER  DEPTH  MEASUREMENT  DATUM^^  APPARENT 

[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

I  [x]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  Alconox.  Distilled  H20.  and  Acetone 

Items  Cleaned  (List):  All  Equipment  used  in  sampling _ 


2  [x]  PRODUCT  DEPTH _ FT.  BELOW  DATUM 

Measured  with:  Oil/  Water  Interface  Probe _ 

WATER  DEPTH  xt.-/  s ^  <3 _ FT.  BELOW  DATUM 

Measured  with:  Water  Level  Probe _ 

3  [x]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance. _ 

Odor: _ 

Other  Comments: _ 

4  [x]  WELL  EVACUATION: 

Method: _ '  5  -fa- 1  h  <- _ P _ 

Volume  Removed: _ D  ^ _ 

Observations:  Water  (sliglsS^  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors:  ^r<rAr-i~ _ 

Other  comments:  _ C <<  _ 


m  \forms\gwsample  doc 
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Ground  Water  Sampling  Record  -  Monitoring  Well  No.  75~ />?/>-  IJS  (Cont'd) 


» 


5  [x]  SAMPLE  EXTRACTION  METHOD; 

[  ]  Bailer  made  of: _ 

[  x]  Pump,  type:  Peristaltic  Pump 
[  ]  Other,  describe: _ 


% 


6[x] 


Sample  obtained  is  [x]  GRAB;  (  J  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 

Temp;  7.  ^  .  P,  °  _C _ 

pH:  jT  fijb _ 

Conductivity:  /c^/o 
Dissolved  Oxygen: 

Redox  Potential: _ 

Salinity; _ 

Nitrate; _ 

Sulfate: _ 

Ferrous  Iron: _ 

Other: _ 


Measured  with:  Orion  Instrument 

Measured  with; _ 

Measured  with; _ 

Measured  with:  Orion  Instrument 

Measured  with: _ 

Measured  with: _ 

Measured  with: _ 

Measured  with: _ 

Measured  with; _ 


7(  ] 


8[  1 


91  ] 


10[  ] 


SAMPLE  CONTAINERS  (material,  number,  size);  i'-2S2>  ^  <  s.  *  •e  jpd  A}kr.j, 

/  -/  ?  <r'  X*- — ^  g  ^  i 

2-  ~  V'<g’  - P  ^  _ 

^2  -  ^  /  -TV  >A 

ON-SITE  SAMPLE  TREATMENT: 


» 


[  ] 

[  ] 


Filtration:  Method. 

Method. 

Method. 

Preservatives  added: 

Method, 

Method. 

Method. 

Method. 


Containers:. 

Containers:. 

Containers:. 


Containers:, 

Containers:. 

Containers:. 

Containers:. 


CONTAINER  HANDLING: 


-W'  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
w  Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS:  Cic  e  f _ C  ci.fcr  J  _ 

.  .  y 


» 


» 


» 
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•  •  • 
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•  • 


SAMPLING  LOCATION  MacDill  AFB  Pumphouse  75  # 

SAMPLING  DATE(S)  March  1995 _  » 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  1  S'  ^  '  lb _  ^ 

(number) 

REASON  FOR  SAMPLING:  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  7/g  19  fr  tfTn./p.m. 

SAMPLE  COLLECTED  BY:  _ ofES  * 

WEATHER: _ -7^ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe):  Top  of  Well  Casing 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  UNLOCKED 

WELL  NUMBER  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ A) _ 

INNER  PVC  CASING  CONDITION  IS: _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

I  [x]  EQUIPMENT  CLEANED  BEFQRE  USE  WITH  Alconox.  Distilled  H2Q.  and  Acetone 

Items  Cleaned  (List):  All  Equipment  used  in  sampling _ 


2  [x]  PRQDUCT  DEPTH  N  ^ 

Measured  with:  Qil/  Water  Interface  Probe 

WATER  DEPTH _ A'  ^ _ 

Measured  with:  Water  Level  Probe _ 

3  [x]  WATER-CONDITIQN  BEFORE  WELL  EVACUATION  (Describe): 

Appearance: _ _ 

Odor: _ ! _ J  e _ tz-/ /  d 

Other  Comments: _ 


fT.  BELOW  DATUM 


FT.  BELOW  DATUM 


4  [x]  WELL  EVACUATION:  .  « 

Method: _ f-g/  f  _ 

Volume  Removed:  2  _ 

Observations:  Water  (sjigfitfy  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 
Water  odors:  ^  t/ e. 

Other  comments: _ 


I 


» 


» 
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i 


Ground  Water  Sampling  Record  -  Monitoring  Well  No.  D 


(Cont'd) 


5[x] 


6[x] 


SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of; _ 

[  x]  Pump,  type:  Peristaltic  Pump 
[  ]  Other,  describe: _ 


Sample  obtained  is  [x]  GRAB;  (  ]  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS; 

Temp;  ~L  (  ° 

pH; 


Conductivity;  H  'ft 0  ^4/^. 

Ai5 _ ^f// 


Dissolved  Oxygen: 
Redox  Potential: 

Salinity; _ 

Nitrate: _ 

Sulfate: _ 

Ferrous  Iron: _ 

Other: _ 


Measured  with:  Orion  Instrument 

Measured  with: _ 

Measured  with; _ 

Measured  with;  Orion  Instrument 

Measured  with; _ 

Measured  with; _ 

Measured  with; _ 

Measured  with: _ 

Measured  with: _ 


7  [  ]  SAMPLE  CONTAINERS  (material,  number,  sizeL  )  ~  l-htoH 


» 


» 


i) 


<¥ 


» 


8[  ]  ON-SITE  SAMPLE  TREATMENT: 

(  ]  Filtration;  Method _  Containers:, 

Method _  Containers:, 

Method _ Containers:, 

[  ]  Preservatives  added: 

Method 
Method 
Method 
Method 

9[  1  CONTAINER  HANDLING: 

[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS: _ 


Containers:, 

Containers:. 

Containers;, 

Containers:, 


» 


» 
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SAMPLFNG  LOCATION  MacDill  AFB  Pumphouse  75  <g) 

SAMPLING  DATE(S)  March  1995 _  ^ 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  75»~  P  -  2-S _ 

(number) 

REASON  FOR  SAMPLING:  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  f  V  \9^  ^S6  a.m./p.m. 

SAMPLE  COLLECTED  BY:  /gTV  /  KC _ ofES  • 

WEATHER: _ 4  ^  -70° _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  IDescribe):  Too  of  Well  Casing  _ 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  ^UNLOCKED  • 

WELL  NUMBER^  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ _ 

INNER  PVC  CASING  CONDITION  IS: _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  {g>  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 

(  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _  • 


f 


Check-off 

1  [x]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  Alconox.  Distilled  H20.  and  Acetone 

Items  Cleaned  (List):  All  Equipment  used  in  sampling _ 


2[x] 


3  [X] 


PRODUCT  DEPTH  fJ  _ FT.  BELOW  DATUM 

Measured  with:.Oil/  Water  Interface  Probe _ 


WATER  DEPTH 

FT.  BELOW  DATUM 

Measured  with:  Water  Level  Probe 

WATER-CONDITION  BEFORE  WELL  EVACl 

RATION  (Describe): 

Appearance:  C/^  / 

L4  e  / ^ 

Odor: 

Other  Comments: 

4[x] 


WELL  EVACUATION: 

Method: _ 


p  IgJ.  i 


Volume  Removed:. 

Observations:  Water  (sJjgBB^  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 
Water  odors:  *7  < 


Other  comments:_ 


r- 


» 
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•  • 


•  •  • 


•  • 


Ground  Water  Sampling  Record  -  Monitoring  Well  No. 


(Cont'd) 


5[x] 


6[.x] 


SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of: _ 

[  x]  Pump,  type:  Peristaltic  Pump 
[  ]  Other,  describe: _ 


Sample  obtained  is  [x]  GRAB;  [  )  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 


Temp; _ _ 

pH: _ 

Conductivity; _ 

Dissolved  Oxygen; 
Redox  Potential:  _ 

Salinity: _ 

Nitrate; _ 

Sulfate; _ 

Ferrous  Iron: _ 

Other: _ 


C _ 

_ 

_ Vt/ 


Measured  with;  Orion  Instrument 

Measured  with: _ 

Measured  with: _ 

Measured  with:  Orion  Instrument 

Measured  with; _ 

Measured  with: _ 

Measured  with; _ 

Measured  with: _ 

Measured  with; _ 


% 


*r 


- - - , 

7  [  ]  SAMPLE  CONTAINERS  (material,  number,  sizel:  U 


8[  1 


ON-SITE  SAMPLE  TREATMENT; 

[  ]  Filtration:  Method. 

Method. 

Method. 

[  ]  Preservatives  added: 

Method. 

Method. 

Method. 

Method, 


Containers:. 

Containers;, 

Containers;, 


Containers:, 

Containers;. 

Containers:, 

Containers:, 


» 


I 


9[  ]  CONTAINER  HANDLING: 

Container  Sides  Labeled 
[  ]  Container  Lids  Taped 

Containers  Placed  in  Ice  Chest 

10  f  1  OTHER  COMMENTS. _ 


» 
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SAMPLING  LOCATION  MacDill  AFB  Pumphouse  75 
SAMPLING  DATE(S)  March  1995 _ 


♦) 


€) 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  !  ^  P  ~  3  r\ _ ///>  c  H 

(number) 

REASON  FOR  SAMPLING:  [Jj^ Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  7/3  19  f*  '  a.m./p3. 

SAMPLE  COLLECTED  BY:  VjV  /  KC  ^  ofES 

WEATHER: _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (DescribeV  Top  of  Well  Casing _ 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED;  M  UNLOCKED 

WELL  NUMBER  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ &  _ 

INNER  PVC  CASING  CONDITION  IS; _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [x]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  Alconox.  Distilled  H20.  and  Acetone 

Items  Cleaned  (List):  All  Equipment  used  in  sampling _ 


2  [x]  PRODUCT  DEPTH  M  P  FT.  BELOW  DATUM 

Measured  with:  Oil/  Water  Interface  Probe _ 

WATER  DEPTH _ ^ _ ^FT.  BELOW  DATUM 

Measured  with:  Water  Level  Probe _ 

3  [x]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance: _ /tveX  L-c.  ^ _ 

Odor: _ ^  ✓x  c>.-vc- _ 

Other  Comments:, _ _ _ 


4lx] 


WELL  EVACUATION: 

Method: _ 


S 


U{ 


LL. 


g-  S'"  tFf) 


Volume  Removed: _ 

Observations:  Water  (sli^Iy  -  very)  cloudy 


Water  level  (rose  ■ 

Water  odors: _ 

Other  comments;. 


fell  -  no  change) 
/t  tgvd- _ 


» 


» 


» 
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•  • 


If  r*tP  30  (Cont'd) 


Ground  Water  Sampling  Record  -  Monitoring  Well  No. 


5[x] 


6[x] 


SAMPLE  EXTRACTION  METHOD; 

(  ]  Bailer  made  of: _ 

[  .\]  Pump,  type:  Peristaltic  Pump 
[  ]  Other,  describe; _ 


Sample  obtained  is  [x]  GRAB;  [  ]  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 

Temp; _ T.'H  .  ^ 

pH: _ 


Conductivity:  S  f 

Dissolved  Oxygen;  _j 

Redox  Potential; _ 

Salinity: _ 

Nitrate: _ 

Sulfate: _ 

Ferrous  Iron: _ 

Other:  _ 


_  Measured  with 

_  Measured  with 

_ Measured  with 

^  ■  'S _ Measured  with 

— /  .S  A* Measured  with 
Measured  with 
Measured  with 
Measured  with 
Measured  with 


Orion  Instrument 


Orion  Instrument 


7[  ]  SAMPLE  CiONTAINERS  fmaterial.  number,  sizel:  I  »Tv  ,  yvy  t  A 

-3  -  B  rgv  ^  C  ^  T  O  tf  ^  lA  _ 


8[  ] 


ON-SITE  SAMPLE  TREATMENT; 

[  ]  Filtration:  Method. 

Method. 

Method, 

[  ]  Preservatives  added: 

Method, 

Method, 

Method, 

Method, 


Containers:. 

Containers:, 

Containers:. 


Containers:, 

Containers: 

Containers:, 

Containers: 


9  [  ]  CONTAINER  HANDLING: 

[  ]  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
(  ]  Containers  Placed  in  Ice  Chest 

10  (  ]  OTHER  COMMENTS: _ 
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SAMPLING  LOCATION  MacDill  APR  Pumphouse  75 
SAMPLING  DATE(S)  March  1995 _ 


» 


ft 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  ^  7$^ /Vi  P  _  Lf^  S 


REASON  FOR  SAMPLING:  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  M  f  19  /  3:cv>  ; 

SAMPLE  COLLECTED  BY:  KC _ ofES 

WEATHER: _ C  I  q-lv  ^ 


(number) 


DATUM  FOR  WATER  DEPTH  MEASUR^ENT  fPescribeV  Tod  of  Well  Casing 


•ft 


ft 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  tM'  UNLOCKED 

WELL  NUMBER  ((g>  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS:  ^  ^ _ 

INNER  PVC  CASING  CONDITION  IS: _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

I  [x]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  Alconox.  Distilled  H20.  and  Acetone 

Items  Cleaned  (List):  All  Equipment  used  in  sampling _ 


2  [x]  PRODUCT  DEPTH  _ FT.  BELOW  DATUM 

Measured  with:  Oil/  Water  Interface  Probe _ 

WATER  DEPTH  "b  -  _ FT.  BELOW  DATUM 

Measured  with:  Water  Level  Probe _ 

3  [x]  WATER-CONDITION  BEFORE  WELL  EVACUATION  ^escribe): 

Appearance: _ I  ICi,  sp  j  qj  j...  , _ 

Odor: _  ^  <r  '  /  c. 

Other  Comments: _ 


4  [x]  WELL  EVACUATION:  .  . ,  , 

Method: _ p  ^  i  ^  roJ,f  i  c.. _  _ 

Volume  Removed: _ ^  _ 

Observations:  Water  (^Tigll^,-  very)  cloudy 

Water  leveTO-ose  -  fell  -  no  change) 

Water  odors:  o  ^  <r - ^  j/ 

Other  comments: _ f  ilfn 


ft 


ft 


ft 


ft 
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ft 


•  • 


Ground  Water  Sampling  Record  -  Monitoring  Well  No. 


(Cont'd) 


5(x] 


6[x] 


SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of: _ 

[x]  Pump,  type:  Peristaltic  Pump 
[  ]  Other,  describe: _ 


Sample  obtained  is  [x]  GRAB;  [  J  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 

Temp:  ^ 

pH: _ 


Conductivity:  ^  ^  ^  f  0 


Dissolved  Oxygen: 
Redox  Potential: 

Salinity: _ 

Nitrate: _ 

Sulfate: _ 

Ferrous  Iron: _ 

Other: _ 


0.0?) 


Measured  with 
Measured  with 
y^5/c»vMeasured  with 
Measured  with 


>»■>/ 

_>.V 


Measured  with 
Measured  with 
Measured  with 
Measured  with 
Measured  with 


Orion  Instrument 


Orion  Instrument 


(8) 


•¥ 


K 


SAMPLE  CONTAINERS  (material,  number,  size):  > 

-r  ti-  < 

m/vV  ^ 

7^ 

ON-SITE  SAMPLE  TREATMENT: 

f  ]  Filtration:  Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

[  ]  Preservatives  added: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

9(  ] 


10  [  ] 


CONTAINER  HANDLING: 


Container  Sides  Labeled 
Container  Lids  Taped 
Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS:. 


» 


I 


» 


» 


» 
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•  •  • 


•  • 


SAMPLING  LOCATION  ] 
SAMPLING  DATE(S)  Ma 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL . 


'Jrm.P-  S  'd 


REASON  FOR  SAMPLING:  M^Regular  Sampling;  [  ]  Special  Sampling- 
DATE  AND  TIME  OF  SAMPLING:  [2.^  19 

SAMPLE  COLLECTED  BY:  (MP  /  KC  ofES 

WEATHER: _  _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  fPescrib^:  Top  of  Well  Casing 


(number) 


MONITORING  WELL  CONDITION: 

[  1  LOCKED:  )/]  UNLOCKED 

WELL  NUMBER  g|PlS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ A/-C  _ 

INNER  PVC  CASING  CONDITION  IS: _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORR£CTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe); _ 


Check-off 

1  [X] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH , 
Items  Cleaned  (Listl:  All  Equipment 


PRODUCT  DEPTH _ 

Measured  with:  Oil 

WATER  DEPTH _ 

Measured  with:  Wa 


FT.  BELOW  DATUM 


FT.  BELOW  DATUM 


WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe); 

Appearance: _ _ 

Odor: _ i/w-  ^  ^  ti.  1  (7 

Other  Comments: _ 

WELL  EVACUATION:  ,  ,  , 

Method:  _ 

Volume  Removed: _ _ 

Observations:  Water  (sljgRly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors:  V 

Other  comments: _ 


m:\forms\gwsample  doc 
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( 


I 


Ground  Water  Sampling  Record  -  Monitoring  Well  No. 


(Cont'd) 


SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

[  x]  Pump,  type:  Peristaltic  Pump _ 

[  ]  Other,  describe: _ 

Sample  obtained  is  [x]  GRAB;  [  |  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 

Temp:  _ C _  Measured  with 

pH: _ t>  "i  I _  Measured  with 

Conductivity:  yo  >io  Measured  with 

Dissolved  Oxygen:  O.oH  h  Measured  with 

Redox  Potential:  ■'lo'y.'X-  ^^\J'  Measured  with 

Salinity: _  Measured  with 

Nitrate: _ Measured  with 

Sulfate: _  Measured  with 

Ferrous  Iron: _  Measured  with 

Other: _ 


)rion  Instrument 


SAMPLE  CONTAINERS  (material,  number,  size);_ 


ON-SITE  SAMPLE  TREATMENT: 


Filtration: 


Method. 

Method. 

Method. 


Containers:. 

Containers;. 

Containers:. 


Preservatives  added: 


Method. 

Method. 

Method. 

Method 


Containers:. 

Containers:, 

Containers;. 

Containers:. 


CONTAINER  HANDLING: 


Container  Sides  Labeled 
[  ]  Container  Lids  Taped 

Containers  Placed  in  Ice  Chest 


OTTER  COMMENTS:. 


m  \fontis\gwsajnple  doc 
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« 

SAMPLING  LOCATION  MacDill  AFB  Pumphouse  7S  % 

SAMPLING  DATE(S)  March  1995 _  » 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  7^ 

(number) 

REASON  FOR  SAMPLING:  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  1 IME  OF  SAMPLING:  TJ  191^  a,m,/p.m. 

SAMPLE  COLLECTED  BY:  _ ofES  - ^  * 

WEATHER: _ 6  ^  _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (DescribeV  Top  of  Well  Casing _ 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  UNLOCKED 

WELL  NUMBER  (I©-  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ LO _ 

INNER  PVC  CASING  CONDITION  IS: _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [x]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  Alconox.  Distilled  H20.  and  Acetone 

Items  Cleaned  (List):  All  Equipment  used  in  sampling _ 


2  [x]  PRODUCT  DEPTH  FT.  BELOW  DATUM 

Measured  with:  Oil/  Water  Interface  Probe _ 

WATER  DEPTH _ _ FT.  BELOW  DATUM 

Measured  with:  Water  Level  Probe _ 

3  [x]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

AppecU'ance: _ fh '  I  ( _ 

Odor: _  Svw'C3-r'c_ _ 

Other  Comments: _ 

4  [x]  WELL  EVACUATION:  t  . 

Method: _ \  <_ _  _ 

Volume  Removed:  Sop 

Observations:  Water  (sliahpj'  -  very)  cloudy 

Water  leveT(rose  -  fell  -  no  change) 

Water  odors:  S.  L  .  y- _ 

Other  comments; _ 


I 


» 
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•  •  • 


•  • 


Ground  Water  Sampling  Record  -  Monitoring  Well  No. 


(Cont’d) 


SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of:.^ _ 

[  x]  Pump,  type:  F’eri.staltic  Pump _ 

[  ]  Other,  describe: _ 

Sample  obtained  is  [x]  GRAB;  [  ]  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 

Temp:  I  °  _ C _  Measured  with 

pH: _ _  Measured  with 

Conductivity:  fii  o  m  Measured  with 

Dissolved  Oxygen:  !(  Measured  with 


Redox  Potential: 

Salinity: _ 

Nitrate: _ 

Sulfate: _ 

Ferrous  Iron: _ 

Other: _ 


Measured  with 
Measured  with 
Measured  with 
Measured  with 
Measured  with 


)rion  Instrument 


)rion  Instrument 


SAMPLE  CONTAINERS  (material,  number,  sizel:  /~  .  t 

n  -6T  <-y  ■  /be _ Tviu- _ 


ON-SITE  SAMPLE  TREATMENT: 


Filtration: 


Method. 

Method. 

Method 


Containers:. 

Containers:. 

Containers:. 


Preservatives  added: 


Method. 

Method. 

Method. 

Method 


Containers:. 

Containers:. 

Containers:. 

Containers: 


CONTAINER  HANDLING: 


[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  1  Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS:. 
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SAMPLING  LOCATION  j 
SAMPLING  DATE(S)  Ma 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL . 


75  /y)P  -  7^ 


REASON  FOR  SAMPLING:  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  H  j  ^  19*^^  Ij:  ‘TO  a.m./p.m. 

SAMPLE  COLLECTED  BY:  M^t^  /  KC _ ofES  _ 

WEATHER: _ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe):  Top  of  Weil  Casing 


/7^ci9  Dc, 

(number) 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  y)  UNLOCKED 

WELL  NUMBER  (0  -  IS  NO!  )  APPARENT 

STEEL  CASING  CONDITION  IS: _ fU  _ 

INTJER  PVC  CASING  CONDITION  IS:  /L4  _ 

WATER  DEPTH  MEASUREMENT  DATUM  (0-  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 


EQUIPMENT  CLEANED  BEFORE  USE  WITH , 
Items  Cleaned  (Lisfl:  All  Equipment 


PRODUCT  DEPTH _ tO  ^ 

Measured  with:  Oil/  Water  li 

WATER  DEPTH _ 

Measured  with:  Water  Level 


FT.  BELOW  DATUM 


_FT,  BELOW  DATUM 


WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

A  ppearance :  C.  \  f  c»-L*-yv^ _ 

Odor: _  g/Y  e €  U-C- 

Other  Comments: _ 


WELL  EVACUATION:  i  .  , 

Method:  i  $  r  cm  r  i  c  _ 

Volume  Removed; _ _ 

Observations:  Water  (sl(^ly  -  very)  cloudy 

Water  leveHjrose  -  fell  -  no  cha 
Water  odors:  a 

Other  comments: _ 
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•  • 


Ground  Water  Sampling  Record  -  Monitoring  Well  No.  P'  7^  (Cont'd) 


5[.xl 


SAMPLE  EXTRACTION  METHOD: 


]  Bailer  made  of; _ 

x]  Pump,  type:  Peristaltic  Pump 


Other,  describe;. 


Sample  obtained  is  [x]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6  [x]  ON-SITE  MEASUREMENTS: 

Temp: _ °  _ C _ 

pH: _ 


Conductivity: _ 

Dissolved  Oxygen: 

Redox  Potential; _ 

Salinity; _ 

Nitrate: _ 

Sulfate; _ 

Ferrous  Iron: _ 

Other: _ 


Measured  with 
_  Measured  with 

>0/  /yv  Measured  with 

A,. Measured  with 
IV  Measured  with 
Measured  with 
Measured  with 
Measured  with 
Measured  with 


Orion  Instrument 


Orion  Instrument 


7  [  ]  SAMPLE  CONTAINERS  (material,  number,  sizeL-  /i 

0  -  i^T  ^  ^Joc  .  -r  o  14  M  _ 


/?  yn-d 


4 


» 


» 


\ 


» 


8[  ] 


9[  ] 


10  [  I 


ON-SITE  SAMPLE  TREATMENT; 

f  ]  Filtration:  Method _ 

Method _ 

Method _ 

[  ]  Preservatives  added: 

Method _ 

Method _ 

Method _ 

Method _ 

CONTAINER  HANDLING; 

n  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

J/]  Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS: _ 


Containers;. 

Containers:, 

Containers:, 


Containers;. 

Containers:, 

Containers:. 

Containers: 


I 


» 


» 
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SAMPLING  LOCATION  MacDill  AFB  Pumphouse  75  (§) 

SAMPLING  DATE(S)  March  1995 _  » 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL _ '?>  P  -  ^ 

(number) 

REASON  FOR  SAMPLING:  fvf  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  19 a.m./p.m. 

SAMPLE  COLLECTED  BY:  {dV  /  KC _ ofES  Ac - ■ 

WEATHER. _ S  -7  5-" _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe):  Top  of  Well  Casing _ 


MONITORING  WELL  CONDITION; 

[  ]  LOCKED:  UNLOCKED 

WELL  NUMBER  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ A/  e- ^ _ 

INNER  PVC  CASING  CONDITION  IS: _ AJ/  _ 

WATER  DEPTH  MEASUREMENT  DATUM  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


f 


Check-off 

1  [x]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  Alconox.  Distilled  H20.  and  Acetone 

Items  Cleaned  (List):  All  Equipment  used  in  sampling _ 


2  [xl  PRODUCT  DEPTH  /U  P  FT.  BELOW  DATUM 

Measured  with:  Oil/  Water  Interface  Probe _ 

WATER  DEPTH _ _ FT.  BELOW  DATUM 

Measured  with:  Water  Level  Probe _ 


3  [x]  WATER-CONDITION  BEFORE  WELL  Ey 

Appearance: _  ^ 

Odor; _ 


,  evacuation  (Descjybe): 


ON  (Des^be): 
■S  LA.  IAuT/  ' 


Other  Comments:. 


4  [x]  WELL  EVACUATION:  ,  .  , 

Method: _ p^'^'^fixAriL _ 

Volume  Removed: 

Observations:  Water  (^i^ly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  chang^ 
Water  odors: 

Other  comments; _ 


I 


» 


ft 
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r 


I 


Ground  Water  Sampling  Record  -  Monitoring  Well  No. 


' ?P  (Confd) 


5  [x]  SAMPLE  EXTRACTION  METHOD: 


I 


I 


6 


[X] 


I 


[  ]  Bailer  made  of: _ 

[  x]  Pump,  type:  Peristaltic  Pump 
[  ]  Other,  describe: _ 


Sample  obtained  is  [x]  GRAB;  {  )  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS: 

Temp:  t'l  3  °  _ C _  Measured  with:  Orion  Instrument 

pH:  ^ Measured  with: _ 

Conductivity:  T  ^  x  rcP  _ Measured  with: _ 

Dissolved  Oxygen:  o ,  Measured  with:  Orion  Instrument 

Redox  Potential:  Measured  with: _ 

Salinity: _  Measured  with: _ 

Nitrate: _  Measured  with: _ 

Sulfate: _ Measured  with: _ 

Ferrous  Iron; _ Measured  with: _ 

Other; _ 


» 


» 


i 


» 


7  [  ]  SAMPLE  CONTAINERS  (material,  number,  sizel:  ! 

o  -  yjgc-  .  -Txjg  ~~ 


8( 


I 


» 

9[  ] 


*  10[  ] 


ON-SITE  SAMPLE  TREATMENT: 

[  ]  Filtration:  Method. 

Method. 

Method. 

[  ]  Preservatives  added; 

Method. 

Method. 

Method. 

Method. 


Containers:. 

Containers:. 

Containers:. 


Containers:. 

Containers:. 

Containers:. 

Containers:. 


CONTAINER  HANDLING; 

[*']  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[ui  Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS: _ 


I 


i 


I 


i 


m  \forTns\gwsampIc.doc 


Page  2  of  2 


» 


I  •  • 


•  •  • 


•  • 


SAMPLING  LOCATION  MacD 
SAMPLING  DATE(S)  March  19 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  P  -  B  S- 

REASON  FOR  SAMPLING:  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  3^  19^  a.m./p.m. 

SAMPLE  COLLECTED  RYC^C^C _  ofES  — ' 

WEATHER: _ 5  - - ^  ^  _ 

DATUM  FOR  WATER  DEPTH^>1EASUREMENT  (Describe):  Top  of  Well  Casing 


(number) 


MONITORING  WELL  CONDITION: 

I  J  LOCKED:  (U  UNLOCKED 

WELL  NUMBER  IS  NOT)  APPARENT  ^ 

STEEL  CASING  CONDITION  IS: _ A-A-m-J _ 

INNER  PVC  CASING  CONDITION  IS: _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

I  [x]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  , 

Items  Cleaned  (List):  All  Equipment 


PRODUCT  DEPTH _ 

Measured  with;, 


FT.  BELOW  DATUM 


WATER  DEPTH _ liZi _ 

Measured  with:  Water  Level  Probe _ 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe); 
Appearance:_  — — 

Odor:  ’  C  . . 

Other  Comments: _ 

WELL  EVACUATION;  , 

Method: _ Pt-r  t  ct  hU rt^ _ 

Volume  Removed: _ 

Observations;  Water  (stilly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change). 
Water  odors:  lA^ 

Other  comments: _ 


FT.  BELOW  DATUM 
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Ground  Water  Sampling  Record  -  Monitoring  Well  No. 


ax_  (Cont'd) 


5  [x]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

[  x]  Pump,  type:  Peristaltic  Pump 
[  ]  Other,  describe; _ 


<¥ 


6[x] 


Sample  obtained  is  [x]  GRAB;  [  ]  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 


Temp:  °  _C 

pH: _ -) .  ztJ 

Conductivity:  '^6  /  to 
Dissolved  Oxygen:  6 .  I  fi 
Redox  Potential:  -  *?  ~2- 

Salinity; _ 

Nitrate: _ 

Sulfate: _ 

Ferrous  Iron; _ 

Other; _ 


Measured  with;  Orion  Instrument 

Measured  with: _ 

Measured  with; _ 

Measured  with:  Orion  Instrument 

Measured  with; _ 

Measured  with: _ 

Measured  with: _ 

Measured  with; _ 

Measured  with: _ 


7[  ] 


8[  ] 


SAMPLE  CONTAINERS  (material,  number,  size  V  ^  ^  5 .  To  c,  AIK, 

-J^  \/OC- _ 

a- 

ON-SITE  SAMPLE  TREATMENT: 


[  ] 


Filtration:  Method _  Containers:. 

Method _  Containers:, 

Method _  Containers;, 


[  ] 


Preservatives  added: 

Method, 

Method. 

Method, 

Method, 


Containers:. 

Containers:. 

Containers:. 

Containers:, 


9[  ] 


10  [  ] 


CONTAfNER  HANDLING; 


Container  Sides  Labeled 
Container  Lids  Taped 
Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS:, 


m:\fofnis\gv'^  ample. doc 


Page  2  of  2 


•  ••••••• 


•  • 


0 

'^1 


SAMPLING  LOCATION  MacDill  AFB  Pumphouse  75 
SAMPLING  DATE(S)  March  1995 _ 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  Vr  Q 

REASON  FOR  SAMPLING:  ^  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  19  /6'Mir  sS./p.m. 

SAMPLE  COLLECTED  BY:  ^gl^/KC _ ofES^ 

WEATHER: _ T _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Described  Tod  of  Well  Casing 


(number) 


» 


I 


I 


MONITORING  WELL  CONDITION: 

(  ]  LOCKED:  ^UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT  . 

STEEL  CASING  CONDITION  IS: _ _ 

INNER  PVC  CASING  CONDITION  IS: _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

I  [x]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  Alconox.  Distilled  H20.  and  Acetone 

Items  Cleaned  (List):  All  Equipment  used  in  sampling _ 


2  [x]  PRODUCT  DEPTH  _ FT.  BELOW  DATUM 


Measured  with:  Oil/  Water  Interface  Probe 

WATER  DEPTH 

FT.  BELOW  DATUM 

Measured  with:  Water  Level  Probe 

3[x] 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 
Appearance:  ( ^\ 

Odor: _ ^  «- _ 

Other  Comments: _ 

4  [x]  WELL  EVACUATION:  . 

Method:  ar  UAi^.c _ 

Volume  Removed: _ _ 

Observations:  Water  (s|^ply  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 
Water  odors:  —  'f-o 

Other  comments: _ 


I 


» 


i 
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Ground  Water  Sampling  Record  -  Monitoring  Well  No. 


S  t>  (Cont'd) 


5[x] 


6(x] 


SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of: _ 

[  x]  Pump,  type:  Peristaltic  Pump 
[  ]  Other,  describe: _ 


Sample  obtained  is  [x]  GRAB;  [  ]  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 

Temp:  ^  °  C _  Measured  with:  Orion  Instrument 

pH: _ -7^0? _  Measured  with: _ 

Conductivity:  Measured  with: _ 

^^issolved  Oxygen:  'IM.  fp  Measured  with:  Orion  Instrument 

Redox  Potential:  Measured  with: _ 

Salinity: _  Measured  with: _ 

Nitrate: _  Measured  with: _ 

Sulfate: _  Measured  with: _ 

Ferrous  Iron: _  Measured  with: _ 

Other: _ 


7  [  ]  SAMPLE  CONTAINERS  (material,  number,  ^  t  W 

'  B  ,  Vg  c,  'T' J  ^ _ 


» 


% 


» 


9 


» 


8[  ] 


ON-SITE  SAMPLE  TREATMENT: 

[  ]  Filtration:  Method. 

Method. 

Method. 

[  ]  Preservatives  added: 

Method. 

Method. 

Method. 

Method. 


Containers:. 

Containers:, 

Containers:, 


Containers:, 

Containers: 

Containers:, 

Containers:, 


9[  ] 


10  [  ! 


CONTAINER  HANDLING: 


Container  Sides  Labeled 
Container  Lids  Taped 
Containers  Placed  in  Ice  Chest 


othe: 


COMMENTS: 


:R,cof 


<#  I  t'  - 


± 


juU± 


Acc-^r-c^X  < 


% 


» 


» 


9 
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,<r 


(i 


SAMPLING  LOCATION  MacDill  AFB  Pumphouse  75  (§) 

SAMPLING  DATE(S)  March  199S _  » 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 

(number) 

REASON  FOR  SAMPLING:  jy^  Regular  Sampling;  (  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  H  o  a.m./p.m. 

SAMPLE  COLLECTED  BY:  KC _ ofES  ^ * 

WEATHER: _ —  fkf _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (6escribe):  Top  of  Well  Casing _ 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  ^  UNLOCKED 

WELL  NUMBER^-  IS  NOT)  APPARENT  ' 

STEEL  CASING  CONDITION  IS: _ _ 

INNER  PVC  CASING  CONDITION  IS: _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

I  [x]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  Alconox.  Distilled  H20.  and  Acetone 

Items  Cleaned  (Liu.):  All  Equipment  used  in  sampling - 


2  [x]  PRODUCT  DEPTH  FT.  BELOW  DATUM 

Measured  with:  Oil/  Water  Interface  Probe - 

WATER  DEPTH _ <//  I  ? _ FT,  BELOW  DATUM 

Measured  with:  Water  Level  Probe _ 

3  [x]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance: _ v  A _ ^ _  _ 

Odor: _  ^  4  4-^-^ ys  <  ^  i  <— _ 

Other  Comments: _ _ _ 


4[x] 


WELL  EVACUATION: 

Method: _ 


Volume  Removed:. 

Observations:  Water  (slj^Iy  -  very)  cloudy 


Water  level  (rose  -  fell  -  no  change)  . 

Water  odors: _  /T--<g 

Other  comments:.  IS 


» 


» 
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I 


H 


Ground  Water  Sampling  Record  -  Monitoring  Well  No. 


7  5  (Confd) 


5  [x]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

[  x]  Pump,  type:  Peristaltic  Pump 
[  ]  Other,  describe: _ 


% 


t) 


Jt 


6[x] 


Sample  obtained  is  [x]  GRAB;  (  ]  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 

Temp:  °  _C _ 

pH:  l.b/? _ 

Conductivity:  ^ 

Dissolved  Oxygen:  tA(>> _ 

Redox  Potential:  -  b  _yKl/ 

Salinity: _ 

Nitrate: _ 

Sulfate: _ 

Ferrous  Iron: _ 

Other: _ 


Measured  with:  Orion  Instrument 

Measured  with: _ 

Measured  with: _ 

Measured  with:  Orion  Instrument 

Measured  with: _ 

Measured  with: _ 

Measured  with: _ 

Measured  with: _ 

Measured  with: _ 


» 


n  1 

SAMPLE  CONTAINEt 

IS  ^material,  number.  sizeV  , 

(4/Vt.tL  '~C^C 

^-r ^  v/DC- 

f 

_ hXcU  D'UlP 

8(  ] 


9[  ] 


I0[  ] 


ON-SITE  SAMPLE  TREATMENT: 


[  ] 


Filtration:  Method _  Containers:, 

Method _  Containers;, 

Method _  Containers:, 


[  ]  Preservatives  added; 

Method _  Containers:, 

Method _  Containers:, 

Method _  Containers:, 

Method _  Containers:, 

CONTAfNER  HANDLING: 

[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  ice  Chest 

OTHER  COMMENTS; _ _ 


» 
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Sampling  location  MacOill  AFB  Punmhouse  75 
SAMPLING  DATE(S)  March  1995 _ _ 


GRO'JND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  P-^D _ 

(number) 

REASON  FOR  SAMPLING:  M  Regular  Sampling;  {  ]  Special  Sampling; 

DATE  and  TIME  OF  SAMPLING:  '\]%o  ,  19  _ a.m./p.m. 

SAMPLE  COLLECTED  BY:  ofES 

WEATHER; _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe):  Top  of  Well  Casing _ 


MONITORING  WELL  CONDITION; 

1  ]  LOCKED;  UNLOCKED 

WELL  NUMBER  IS  NOT)  APPARENT  ^ 

STEEL  CASING  CONDITION  IS: _ _ 

INNER  PVC  CASING  CONDITION  IS:  yu-<-U 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
I  )  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

I  [x]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  Alconox.  Distilled  H20.  and  Acetone 

Items  Cleaned  (List):  All  Equipment  used  in  sampling _ 


2[x] 


3[x] 


4[x] 


PRODUCT  DEPTH  U  f'  FT.  BELOW  DATUM 

Measured  with:  Oil/  Water  Interface  Probe _ 

water  DEPTH _ _ ^FT.  BELOW  DATUM 

Measured  with:  Water  Level  Probe _ 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe); 

Appearance:  UcjJ:  ^ ^ _ 

Odor: _ ^  toW  vur~\  c- _ 

Other  Comments: _ 


WELL  EVACUATION; 

Method: _ 


^  /-f  s  V~)  c 


Volume  Removed: _  -  .  _  .  _ 

Observations;  Water  (sli^3(ly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  ch^ge) 


Water  odors: 


c^g 


Other  comments:. 


m:\(ormsVgv«ampte.doc 
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5. 

» 

Ground  Water  Sampling  Record  -  Monitoring  Well  No. _  (Cont'd) 

5  [x]  SAMPLE  EXTRACTION  METHOD; 

[  ]  I 'tiler  made  of: _ 

f  x]  Pump,  type:  Peristaltic  Pump _ 

[  )  Other,  describe; _ 


Sample  obtained  is  [x]  GRAB;  [  ] 

COMPOSITE  SAMPLE 

ON-SITE  MEASUREMENTS: 

Temp:  °  C 

Measured  with:  Orion  Instrument 

pH:  T.Cz  O 

Measured  with: 

Conductivity:  ^7 

Mea.sured  with: 

Dissolved  Oxygen:  ^ 

Measured  with:  Orion  Instrument 

Redox  Potential:  ~tt3  f^jf' 

Measured  with: 

Salinity: 

Measured  with: 

Nitrate: 

Measured  with: 

Sulfate: 

Measured  with: 

Ferrous  Iron: 

Mea.sured  with; 

Other; 

7  [  ]  SAMPLE  CONTAINERS  (material,  number,  sizeV.  ^  rv  \ 


8[  ] 


ON-SITE  SAMPLE  TREATMENT; 

[  ]  Filtration:  Method. 

Method. 

Method. 

[  ]  Preservatives  added: 

Method, 

Method. 

Method, 

Method. 


Containers:, 

Containers:, 

Containers:, 


Containers;, 

Containers: 

Containers:, 

Containers: 


9[  ]  CONTAINER  HANDLING: 

t/r  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 

Containers  Placed  in  Ice  Chest 

10  []  OTHER  COMMENTS: _ 


» 


» 


» 


% 
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V) 


SAMPLING  LOCATION  MacDill  APR  Pumphou5;e  7S 
SAMPLING  DATE(S)  March  I99S _ 


» 


% 


» 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  I 


REASON  FOR  SAMPLING:  f/j  Regular  Sampling;  [  J  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  |  T  S  I  19^5  //  ;  a  m./p,(5> 

SAMPLE  COLLECTED  BY:  KGP/ KC _  ofES 

WEATHER: _ ^  _ 

DATUM  FOR  WATER  DEPTH  MEASLfeMENTVDescriheL  Ton  of  Well  Casing 


(number) 


Ar 


MONITORING  WI^L  CONDITION: 

«  L-H^CICED:  [  1  UNLOCKED 

WELL  NUMBER  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ G>h>A  _ 

INNER  PVC  CASING  CONDITION  IS:  A. 

WATER  DEPTH  MEASUREMENT  DATUM  ((P  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
«  [  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


f 


« 


« 


C 


f 


Check-off 

I  [x]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  Alconox.  Distilled  H20  and  Acetone 

Items  Cleaned  (List):  All  Equipment  used  in  sampling _ 


2[x] 


3[x] 


PRODUCT  DEPTH .  __  ^5  FT.  BELOW  DATUM 

Measured  with:  Oil/  Water  Interface  Probe _ 

WATER  DEPTH _ t  _ /■  FT  BELOW  DATUM 

Measured  with:  Water  Level  Probe _ _ 


WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 


Appearance:. 
Odor: _ 


JIXsj 


r 


Other  Comments: 


^  0 


r  >  c. 


4[x] 


WELL  EVACUATION: 

Method: _ 


Volume  Removed: _ 

Observations:  Water  (sl{0uy 


\p  ^  c,  VoA,  V 


-  u.  .  very)  cloudy 
Water  level  (rose  -  MI  -  no  change) 
Water  odors: _ ‘v/C- 


Other  comments:. 


I 


I 


% 


i 
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I 


Ground  Water  Sarn|  ling  Record  -  Monitoring  Well  No. 


~  (  (Cont'd) 


SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of;_ 
[  x]  Pump,  type:  Per 
(  j  Other,  describe:. 


Sample  obtained  is  [x]  GRAB;  (  ]  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 

Temp:  *2-3  .  ‘ 

pH:  7.0  2^ 

Conductivity: _ l! 

Dissolved  Oxygen: 
Redox  Potential:  _h 

Salinity: _ 

Nitrate: _ 

Sulfate: _ 

Ferrous  Iron: _ 

Other; _ 


Measured  with 
,  Measured  with 
.  Measured  with 
//Measured  with 
y^\J  Measured  with 
Measured  with 
Measured  with 
Measured  with 
Measured  with 


SAMPLE  CONTAINERS  (material,  number,  sizeV. 

-r  ut4 _ 


^  At  lv 


ON-SITE  SAMPLE  TREATMENT: 


Filtration: 


Method. 

Method. 

Method 


Containers:. 

Containers:. 

Containers:. 


Preservatives  added; 


Method. 

Method. 

Method. 

Method. 


Containers:. 

Containers:. 

Containers:. 

Containers:. 


CONTAINER  HANDLING: 


t  (/]  Container  Sides  Labeled 

Y  1  Container  Lids  Taped 

Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS:. 


m:\fonns\gwsample  doc 
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SAMPLING  LOCATION  ] 
SAMPLING  DATE(S)  Mfl 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 


/^f)  75- A 


REASON  FOR  SAMPLING;  ^  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLWG:  1  /  2  T  {9^  H  am  /p.m. 

SAMPLE  COLLECTED  BY:  KC _  ofES  lOz 

WEATHER: _  ^  Pi 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  mescribeL  Top  of  Well  Casing 


(number) 


MONITORING  WELL  CONDITION: 

M  LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER  (^-  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 6gv  A _ 

INNER  PVC  CASING  CONDITION  IS: _ C^ocX _ 

WATER  DEPTH  MEASUREMENT  DATUM  IS  NOT)  APPARENT 
[  1  DEFICIENCIES  CORRECTED  BY  SAMP^COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 
I  [X] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH , 
Items  Cleaned  (List):  Ml  Eqtlipmcnl 


PRODUCT  DEPTH _ 

Measured  with:  Oil/  Wate 

WATER  DEPTH _ L 

Measured  with:  Water  Le^ 


BELOW  DATUM 


FT.  BELOW  DATUM 


WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe); 

Appearance:  C  /  *■  _ 

Odor; _ y'  _ 

Other  Comments: _ 


WELL  EVACUATION:  .  I 

Method: _ p  ^  «  O' _ 

Volume  Removed: _  _ 

Observations:  Watei<(^ightly  -  very)  cloudy 

Water  level  (rose  no  change) 

Water  odors:  _ 

Other  comments: _ 


m:\fomis\gwsample.doc 

Page  1  of  2 


•  • 


Ground  Water  Sampling  Record  -  Monitoring  Well  No. 


^  ^  (Cont'd) 


5[x] 


6  lx] 


SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of: _ 

[  x]  Pump,  type:  Peristaltic  Pump 
(  ]  Other,  describe: _ 


Sample  obtained  is  [x]  GRAB;  (  ]  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 

Temp:  2’i  °  _ c _ 

pH:  ^  3 _ 

Conductivity:  ^,'2.  j/o 

Dissolved  Oxygen:  <0  ,  /o 
Redox  Potential:  ^0,0  Atl/ 

Salinity; _ 

Nitrate: _ 

Sulfate: _ 

Ferrous  Iron: _ 

Other: _ 


Measured  with;  Orion  Instrument 

Measured  with: _ 

Measured  with: _ 

Measured  with:  Orion  Instrument 

Measured  with; _ 

Measured  with: _ 

Measured  with: _ 

Measured  with: _ 

Measured  with: _ 


m 


% 


1  [  ]  SAMPLE  COhJTAfNERS  (material,  number,  size) 

2-  e-t 


f  “  ^TlFA-^Je^|4A<-a, _ 4 


A  /  CJ-»A 


8[  I 


ON-SITE  SAMPLE  TREATMENT: 

[  ]  Filtration:  Method. 

Method. 

Method. 

[  I  Preservatives  added; 

Method. 

Method, 

Method. 

Method. 


Containers:. 

Containers:, 

Containers:. 


Containers:, 

Containers; 

Containers:. 

Containers:, 


91  ] 


10[  ] 


CONTAINER  HANDLING; 


[  ] 


Container  Sides  Labeled 
Container  Lids  Taped 
Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS; 


II 


C  H 


» 
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SAMPLnsIG  LOCATION  MacDill  AFB  Pumphouse  75 
SAMPLING  DATE(S)  March  1995 _ 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  ^ 

(number) 

REASON  FOR  SAMPLING;  M  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  /  T  j  I»?<  JQ.  JO  a.m./p.m. 

SAMPLE  COLLECTED  BY:  tCBP/ KC  ofES  O^^t- 

WEATHER; _  _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (DescribeV  Ton  of  Well  Casing _ 


MONITORING  WELL  CONDITION: 

^  LOCKED:  (  ]  UNLOCKED 

^LL  NUMBER  (g)-  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS:^ _ 

INNER  PVC  CASING  CONDITION  IS: _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (fP  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

l[x] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH  ^ 
Items  Cleaned  (ListT  All  Equipment 


PRODUCT  DEPTH _ b 

Measured  with:  Oil 


BELOW  DATUM 


WATER  DEPTH _ 

Measured  with:_ 


FT.  BELOW  DATUM 


WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  <Ll  *■  ^  _ 

Odor; _  _ LL 

Other  Comments: _ 


WELL  EVACUATION: 

Method:  p  o^i _ 

Volume  Removed: _ _ 

Observations:  Water  (slj|^y  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ o  c 

Other  comments: _ 


m:\forms\gwsample.doc 
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I 


Ground  Water  Sampling  Record  -  Monitoring  Well  No. 


-5[Cont'd) 


SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

[x]  Pump,  type:.  Peristal 
f  1  Other,  describe: _ 


Sample  obtained  is  [x]  GRAB;  [  )  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 

Conductivity:  'X’li-tC 
Dissolved  Oxygen:  o.  I"- 
Redox  Potential:  —iS,  */ 

Salinity: _ 

Nitrate: _ 

Sulfate: _ 

Ferrous  Iron: _ 

Other: _ 


_  Measured  with 

Measured  with 
Measured  with 
Measured  with 
_lUl'  Measured  with 

Measured  with 
Measured  with 
Measured  with 
Measured  with 


SAMPLE  CONTAINERS  (material,  number,  sizeL  a  i 

-cr  .  ~r  O  L\ 


ON-SITE  SAMPLE  TREATMENT: 


»  • 


Filtration: 


Method. 

Method. 

Method 


Containers:. 

Containers:. 

Containers:. 


Preservatives  added: 


Method. 

Method. 

Method. 

Method 


Containers:. 

Containers:. 

Containers:. 

Containers:. 


CONTAINER  HANDLING: 


[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS:. 


m:\ronnstgwsaniple.doc 
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•  • 


SAMPLING  LOCATION  MacDill  , 
SAMPLING  DATE(S)  March  199S 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  T'.T  — 

REASON  FOR  SAMPLING:  (j^Regular  Sampling;  (  J  Special  Sampling; 

DATE  AND  TIME  OF  SAMPL^G:  3  /  V _ ,  191?^  /j-^y^^a.m./g^ 

SAMPLE  COLLECTED  BY:  ^IKC _ of  ES 

WEATHER: _  C/»-^d^  .  _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  fPescribeV  Top  of  Weil  Casing 


(number) 


MONITORING  WELL  CONDITION: 

M  LOCKED:  [  )  UNLOCKED 

''^LL  NUMBER  (£^-  IS  NOT)  APPARENT  v 

STEEL  CASING  CONDITION  IS:  O _ 

INNER  PVC  CASING  CONDITION  IS: 

WATER  DEPTH  MEASUREMENT  DATUM  ^  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [x]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  / 

Items  Cleaned  (List):  All  Equipment 


PRODUCT  DEPTH _ 

Measured  with: ' 


FT.  BELOW  DATUM 


WATER  DEPTH _ 

Measured  with:  Wa 


_FT.  BELOW  DATUM 


WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance: _ !'( ■»  J _ 

Odor: _ \ 

Other  Comments: _ 


WELL  EVACUATION:  ,  .  < 

Method:  f)/,/ i  ^  ra.l  F  t  C _ 

Volume  Remived: _ -?■  ^ _ 

Observations:  Water  (sligilU^  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 
Water  odors: 

Other  comments: _ /T  / 


m:\forms\gwsample.doc 
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-/  (Cont'd) 


Ground  Water  Sampling  Record  -  Monitoring  Well  No. 


5[x] 


6[x] 


SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

[x]  Pump,  type:  Peristaltic  Pump 
(  ]  Other,  describe: _ 


Sample  obtained  is  [x]  GRAB;  [  )  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS: 

Temp:  °  _ C _  Measured  with:  Orion  Instrument 

pH:  ^ .  laC> _  Measured  with: _ 

Conductivity:  x  Measured  with: _ 

Dissolved  Oxygen:  /?.  ^Measured  with:  Orion  Instrument 

Redox  Potential:  / .  3-  (/  Measured  with: _ 

Salinity: _  Measured  with: _ 

Nitrate: _ Measured  with: _ 

Sulfate: _  Measured  with: _ 

Ferrous  Iron: _  Measured  with: _ 

Other: _ 


7  (  ]  SAMPLE  CONTAINERS  (material,  number,  size):  ^ g' 

^AcVlrDuP^ _ ^  AAVf:  f 


8[  ] 


ON-SlTE  SAMPLE  TREATMENT: 

[  ]  Filtration;  Method. 

Method. 

Method. 

[  ]  Preservatives  added: 

Method. 

Method, 

Method. 

Method. 


Containers:, 

Containers: 

Containers: 


Containers: 

Containers: 

Containers: 

Containers: 


9[  1 


10(  ] 


CONTAINER  HANDLING: 


II/] 

Container  Sides  Labeled 

[  1 

Container  Lids  Taped 

fK 

Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS:  D 

—  /V\UJ 
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(t 


SAMPLING  LOCATION  MacDill  APR  Pumphouse  75 
SAMPLING  DATE(S)  March  1995 _ 


» 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 


t?  ^  —  /^iX>  S~ 


REASON  FOR  SAMPLING:  I/f  Regular  Sampling;  [  ]  Sp«ial  Sampling; 

DATE  AND  TIME  OF  SAMI^,ING:  \9%'^  a.m./R©. 

SAMPLE  COLLECTED  BY:  KC _  ofES 

WEATHER: _ v  .  ■  —  1 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (DescritieL  Top  of  Wall  Casing 


(number) 


•¥ 


» 


MONITORING  WELL  CONDITION. 

[Rocked. 

WELL  NUMBER  {^p-  IS  NOT)  APPARENT  ^ 
STEEL  CASING  CONDITION  IS: _ ^£± 


I  ]  UNLOCKED 


Cj^o 


INNER  PVC  CASING  CONDITION  IS:_ 

WATER  DEPTH  MEASUREMENT  DATUM  ^  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


» 


» 


# 


Check-off 

I  [x]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  Alconox.  Distilled  H20.  and  Acetone 

Items  Cleaned  (List):  .  All  Equipmm.Msed  in  sampline _ 


2  lx) 


PRODUCT  DEPTH _ ti£. _ 

Measured  with:  Oil/  Water  Interface  Probe 


WATER  DEPTH _ fe.  JiM _ 

Measured  with:  Water  Level  Probe  _ 


JT.  BELOW  DATUM 


FT.  BELOW  DATUM 


3[x] 


WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 


Appezirance._ 
Odor: _ 


C  /jtev' 


Other  Comments:. 


4[x]  WELL  EVACUATION:  .  i,- 

Method:  i  //  C _ 

Volume  Removed: _ 't  _ 

Observations:  Water  (sjjgfijjy  -  very)  cloudy 

Water  level  (rose  -  no  change) 

Water  odors:  A-o _ 

Other  comments: _ 


» 


» 


i 


m  Aforms'gwsampte  doc 
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•  • 


•  • 


•  • 


Ground  Water  Sampling  Record  -  Monitoring  Well  No, 


(Cont'd) 


5  1x1 


6[x| 


7[  1 


8(  ] 


9[  1 


I0[  ] 


SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

[  x]  Pump,  tvne:  Peristaltic  Pump 
[  ]  Other,  describe: _ 


Sample  obtained  is  [x]  GRAB;  (  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS: 

Temp:  _ ^C _  Measured  with:  Orion  Instrument 

pH: _ (,  ‘{  o _  Measured  with: _ 

Conductivity:  ^  Measured  with: _ 

Dissolved  Oxygen:  O  OB  Measured  with:  Orion  Instrument 

Redox  Potential:  ~IS.y  Measured  with: _ 

Salinity: _  Measured  with: _ 

Nitrate: _  Measured  with: _ 

Sulfate _ Measured  with: _ 

Ferrous  Iron: _ Measured  with: _ 

Other:  _ _ _ _ 


SAMPLE  CONTAINERS  (material,  number,  size):  /"  />\J  Td  A-  ^  IL. 


ON-SITE  SAMPLE  TREATMENT: 

1  ]  Filtration:  Method. 

Method. 

Method. 

[  ]  Preservatives  added: 

Method, 

Method. 

Method. 

Method, 


Containers:, 

Containers:, 

Containers:, 


Containers:, 

Containers. 

Containers:, 

Containers: 


CONTAINER  HANDLING: 


Container  Sides  Labeled 
Container  Lids  Taped 
Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS: 


» 


» 


B 


I 


B 


B 


B 
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SAMPLING  LOCATION  MacDill  AFB  Pumphouse  75  (§) 

SAMPLING  DATE(S)  March  1995 _ k 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 


REASON  FOR  SAMPLING:  Regular  Sampling;  [  ]  Sp^ial  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  ihi  19  IH  jSoa.m./p.m. 

SAMPLE  COLLECTED  BY:  MV  /  KC  _ of  ES  />^ 

WEATHER: _ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  rPescriheV  Top  of  Well  Casing 


(number) 


*r 


MONITORING  WELL  CONDITION: 

M  LOCKED:  (  ]  UNLOCKED  ► 

'^LL  NUMBER  (^-  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ _ 

INNER  PVC  CASING  CONDITION  IS: _ 0..^  I _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS>  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 

[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ * 


Check-off 

1  [x]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  Alconox.  Distilled  H20.  and  Acetone 

Items  Cleaned  (List):  All  Equipment  used  in  sampling _ 


2  [x]  PRODUCT  DEPTH  FT.  BELOW  DATUM 

Measured  with:  Oil/  Water  Interface  Probe _ 

WATER  DEPTH _ ^ _ FT.  BELOW  DATUM 

Measured  with:  Water  Level  Probe _ 

3  [x]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance: _ C-\  ^  y.  jJLto-tO _ ^ _ 

Odor: _  q  <j ^ 

Other  Comments: _ 

4  [x]  WELL  EVACUATION: 

Method: _ p  V  ^  ^ ^  ^ _ 

Volume  Removed: _ -g,  9'^  _ 

Observations:  Water  (sligt^  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ Jl  _ 

Other  comments: _ 


I 


» 


» 


$ 
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•  • 


Ground  Water  Sampling  Record  -  Monitoring  Well  No. 


(Cont'd) 


5  [x]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

[x]  Pump,  type:  Peristaltic  Pump 
(  ]  Other,  describe: _ 


6[x] 


Sample  obtained  is  [x]  GRAB;  [  ]  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 


Temp:  _C_ 

pH: _ 

Conductivity:  o,  t  y:  fc 
Dissolved  Oxygen:  0  .16 
Redox  Potential:  i 

Salinity: _ 

Nitrate: _ 

Sulfate: _ 

Ferrous  Iron: _ 

Other: _ 


Measured  with:  Orion  Instrument 

Measured  with: _ 

Measured  with: _ 

Measured  with:  Orion  Instrument 

Measured  with: _ 

Measured  with: _ 

Measured  with: _ 

Measured  with: _ 

Measured  with: _ 


» 


*r. 


» 


» 


7  f  ]  SAMPLE  CONTAINERS  (material,  number,  sizeL  /  c  i 


» 


8[  ] 


9[  ] 


10(  ] 


ON-SITE  SAMPLE  TREATMENT: 


[  ]  Filtration:  Method. 

Method. 

Method. 


[  ]  Preservatives  added: 

Method, 

Method. 

Method, 

Method, 


CONTAINER  HANDLING: 


<r 
[  ] 


Container  Sides  Labeled 
Container  Lids  Taped 
Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS: 


Containers:. 

Containers:, 

Containers: 


Containers: 

Containers: 

Containers: 

Containers: 


I 


» 


» 
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SAMPLING  LOCATION  i 
SAMPLING  DATE(S)  Ma 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  7  T  -  uu  f 

REASON  FOR  SAMPLING:  Regular  Sampling;  (  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  i>j^  199  f _ a.m./p.m. 

SAMPLE  COLLECTED  BY:  lUj>  /  KC _ ofES  _ 

WEATHER: _ 5^^.  -yo^ _ 

DATUM  FOR  WATER  DEPTH  MEASURF.MTNT  (Described:  Tod  of  Well  Casing 


(number) 


MONITORING  WELL  CONDITION: 

M  LOCKED:  (  )  UNLOCKED 

WELL  NUMBER  (tS-  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS:  _ 

INNER  PVC  CASING  CONDITION  IS:  J 

WATER  DEPTH  MEASUREMENT  DATUM  (1^-  IS  NOT)  APPARENT 

[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 

[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [x]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  , 

Items  Cleaned  (List):  All  Equipment 


PRODUCT  DEPTH _ 

Measured  with:. 

WATER  DEPTH _ 

Measured  with: 


3.G  ^ 


r.  BELOW  DATUM 


FT.  BELOW  DATUM 


WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appeenance:  C  tv~'  j  _ 

Odor: _ fUrU  OC 

Other  Comments: _ 


-U  4 « i  I  btL 


WELL  EVACUATION:  i  i  . 

Method: _ p^nc,  I  f  ,  c _ 

Volume  Removed: _ _ 

Observations:  Water,(Sllgbny  -  very)  cloudy 

WaterTe^l  (rose  -  fell  -  no  change) 
Water  odors: 

Other  comments; _ 


m;\forms\gwsample.doc 
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Ground  Water  Sampling  Record  -  Monitoring  Well  No. 


(Cont'd) 


5(x] 


6[x] 


7- 


SAMPLE  EXTRACTION  METHOD: 

(  ]  Bailer  made  of: _ 

(  x]  Pump,  type:  Peristaltic  Pump 
(  ]  Other,  describe; _ 


COMPOSITE  SAMPLE 


Measured  with:  Orion  Instrument 

Measured  with: _ 

Measured  with: _ 

Measured  with:  Orion  Instrument 

Measured  with; _ 

Measured  with: _ 

Measured  with: _ 

Measured  with: _ 

Measured  with; _ 

Other: _ 


Sample  obtained  is  [x]  GRAB;  [  ] 

ON-SITE  MEASUREMENTS: 

Temp:  'T-  3  .<3  °  _ C _ 

pH: _ _ 

Conductivity:  fit-  'Ne^ 

Dissolved  Oxygen:  O  Jh  t^lL 
Redox  Potential;  — 

Salinity: _ 

Nitrate: _ 

Sulfate; _ 

Ferrous  Iron: 


9 


% 


» 


i) 


4r 


B 


B 


7  [  ]  SAMPLE  CONTAINERS  (material,  number,  size):  j'l^Ac^i 

y/oc  ,Tt/F>  .  '  ..  -Z 


8[  ]  ON-SITE  SAMPLE  TREATMENT: 

(  1  Filtration;  Method _  Contamers;, 

Method _  Containers: 

Method _  Containers: 

[  ]  Preservatives  added: 

Method 
Method 
Method 
Method 

9  [  ]  CONTAINER  HANDLING; 

[^]  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
(/]  Containers  Placed  in  Ice  Chest 

10  (  ]  OTHER  CCMMENTS: _ 


Containers: 

Containers: 

Containers: 

Containers: 


B 


B 


B 


B 
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B 


i 


SAMPLING  LOCATION  ] 
SAMPLING  DATE(S)  Ma 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 


/HuJ-e 


REASON  FOR  SAMPLING:  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  ?  i  //,'/>  a  m./p.m. 

SAMPLE  COLLECTED  BY:^LLK£.  ofES  0 

WEATHER: _ f*.  C-l  ^r-U-A  _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Described  Top  of  Well  Casing 


(number) 


MONITORING  WELL  CONDITION: 

IN^LOCKED:  (  ]  UNLOCKED 

4fELL  NUMBER  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 6 _ 

INNER  PVC  CASING  CONDITION  IS:  <b>c>e^^ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (®-  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 
1  [X] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH , 
Items  Cleaned  (List):  All  Equipment 


PRODUCT  DEPTH _ 

Measured  with:j 


r.  BELOW  DATUM 


WATER  DEPTH _ 

Measured  with:. 


FT.  BELOW  DATUM 


WATER-CONDITION  BEFORE  W^LL  EVACUATION  (Describe) 


Appearance: _ 

Odor: _ 

Other  Comments:. 


e  f 


WELL  EVACUATION: 

Method: _ p  g 

Volume  Removed: _ 

Observations:  Water 


Illy  -  very)  cloudy 


Wafer  level  (rose  -  fell  -  no  change) 
Water  odors:  o —  ^ 

Other  comments: _ ' 


m :  tformsVgwsample .  doc 

Page  1  of  2 


•  • 


Ground  Water  Sampling  Record  -  Monitoring  Well  No. _ (Cont'd) 


5  [x]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

[  x]  Pump,  type:  Peristaltic  Pump 
[  ]  Other,  describe: _ 


6[x] 


Sample  obtained  is  [x]  GRAB;  (  ] 

ON-SITE  MEASUREMENTS: 

Temp:  B  °  C 

COMPOSITE  SAMPLE 

Measured  with:  Orion  Instrument 

pH: 

Measured  with: 

Conductivity:  'i  ^  ^  ^ 

Measured  with: 

Dissolved  Oxygen:  q  Of, 

Measured  with:  Orion  Instrument 

Redox  Potential: 

Measured  with: 

Salinity: 

Measured  with: 

Nitrate: 

Measured  with: 

Sulfate: 

Measured  with: 

Ferrous  Iron: 

Measured  with: 

Other: 

i 


% 


$ 


(i) 


Ar 


» 


» 


7[  ] 


SAMPLE  CONTAINERS  (material,  number,  size): /-  ^  A  )  t  y  Alnr'vVv^iLig: 


» 


8(  ] 


ON-SITE  SAMPLE  TREATMENT: 

[  ]  Filtration:  Method, 

Method. 

Method, 

[  1  Preservatives  added: 

Method, 

Method, 

Method, 

Method, 


Containers:, 

Containers:, 

Containers:, 


Containers:, 

Containers:, 

Containers:, 

Containers:, 


9  [  ]  CONTAINER  HANDLING: 

Container  Sides  Labeled 
[  ]  Container  Lids  Taped 

Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS: _ 


»  • 


I 


» 


i 
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SAMPLING  LOCATION 
SAMPLING  DATE(S)  Mi 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  0  $ 

REASON  FOR  SAMPLING: 'L^  Regular  Sampling;  (  )  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  3  j  j),  I9y~  a.m./p.m. 

SAMPLE  COLLECTED  BY:  /  KC _ ofES 

WEATHER: _ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (DescribeV.  Top  of  Well  Casing 


MONITORING  WELL  CONDITION: 

LOCKED: 

^WELL  NUMBER  (^0^  IS  NOT)  APPAREm-. 
STEEL  CASING  CONDITION  IS: _  « 


[  ]  UNLOCKED 


INNER  PVC  CASING  CONDITION  IS:. 

WATER  DEPTH  MEASUREMENT  DATUM  (Cg  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


1(18 -IS 


Check-off 

1  [x]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  Alconox.  Distilled  H20.  and  Acetone 

Items  Cleaned  (Listl:  All  Equipment  used  in  sampling _ 


2[x] 


3[x] 


4[x] 


PRODUCT  DEPTH  f  FT 

Measured  with:  Oil/  Water  Interface  Probe _ 

WATER  DEPTH _ L  V.  V.^A 

Measured  with:  Water  Level  Probe _ 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance: _ ^  |  vy-fcAAjrvj^ _ 

Odor: _  ^  CtJL^vZr- 

Other  Comments: _ 


WELL  EVACUATION: 

Method: _ 


Volume  Removed: _  _ 

Observations:  Water  (sUg&ly  -  very)  cloudy 

Water  levgl  (rose  -  ifj?-  no  change) 
Water  odors:  ^  ^ , 


Other  comments:. 
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<5/ 


Ground  Water  Sampling  Record  -  Monitoring  Well  No. _ J  (Cont'd) 


5(xl 


6[x] 


SAMPLE  EXTRACTION  METHOD; 


[  ]  Bailer  made  of; _ 

[x]  Pump,  type  Peristaltic  Pump 
[  ]  Other,  describe; _ 


Sample  obtained  is  [x]  GRAB;  [  ]  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS; 

Temp;  Zl.g  °  _C _ 

pH;  -7,^ 

Conductivity; 

Dissolved  Oxygen;  0,  [  2^ 


Redox  Potential; 

Salinity; _ 

Nitrate; _ 

Sulfate; _ 

Ferrous  Iron; _ 

Other; _ 


Measured  with;  Orion  Instrument 

Measured  with; _ 

Measured  with; _ 

Measured  with;  Orion  Instrument 

Measured  with; _ 

Measured  with; _ 

Measured  with; _ 

Measured  with; _ 

Measured  with; _ 


» 


% 


% 


7  [  ]  SAMPLE  CONTAINERS  (material,  number,  size!;  ! 

1^-  ^  -r  \J  H- ^  '  ’ 


% 


8(  ] 


91  ] 


10  [  ] 


ON-SITE  SAMPLE  TREATMENT; 
[  ]  Filtration; 


Method. 

Method. 

Method. 


[  ] 


Preservatives  added; 


Method. 

Method. 

Method. 

Method. 


CONTAINER  HANDLING; 


lH 


Container  Sides  Labeled 
Container  Lids  Taped 
Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS;. 


Containers:. 

Containers;. 

Containers;. 


Containers:. 

Containers:. 

Containers:, 

Containers:. 


» 
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•  • 


•  • 


i 


SAMPLING  LOCATION  MacDill  AFB  Pumphouse  75 
SAMPLING  DATEISI  March  1995 _  * 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  -  AHxJAr; _ 

(number) 

REASON  FOR  SAMPLING:  Dj  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  .  19 _ a.m./p.m.  I 

SAMPLE  COLLECTED  BY:  ^  IKC  ‘  ofES  _ 

WEATHER: _ <.  r. -a  _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  rPescril^E  Top  of  Well  Casing 


MONITORING  WELL  CONDITION: 

LOCKED:  (  ]  UNLOCKED 

A^LL  NUMBER  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ _ 

INNER  PVC  CASING  CONDITION  IS: _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (li!9-  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


I 


I 


Check-off 

1  [x]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  Alconox.  Distilled  H20.  and  Acetone 

Items  Cleaned  (List):  All  Equipment  used  in  sampling _ 


2[x] 


3[xl 


4[xl 


PRODUCT  DEPTH _ ^ _ FT.  BELOW  DATUM 

Measured  with:  Oil/  Water  Interface  Probe _ 

WATER  DEPTH _ ^ 7  PT.  BELOW  DATUM 

Measured  with:  Water  Level  Probe _ 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance: _ j  i ^ _ _ 

Odor:  ' 

Other  Comments: _ 


WELL  EVACUATION: 

Method: _ 


p  I  S 


Volume  Removed: _ 

Observations:  Water  (sjl^RDy  -  very)  cloudy 

Water  level  (rose  no  change) 
Water  odors:  d-t-r-gj-  C. 


Other  comments:. 


» 


I 


» 


I 


rrrvformstgwsample.doc 
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Ground  Water  Sampling  Record  -  Monitoring  Well  No. _ -Id  (Cont'd) 


SAMPLE  EXTRACTION  METHOD; 

[  ]  Bailer  made  of:  _ 

[  x]  Pump,  type:  Peristaltic  Pump _ 

[  ]  Other,  describe:  _ _ _ 

Sample  obtained  is  [x]  GRAB;  (  ]  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 
Temp:  “Z 
pH:  £.<ir 

Conductivity:  'L  V 
Dissolved  Oxygen: 
Redox  Potential:  ^ 

Salinity: _ 

Nitrate: _ 

Sulfate: _ 

Ferrous  Iron: _ 

Other: _ 


Measured  with 
Measured  with 
Measured  with 
^  //>  Measured  with 
“v  Measured  with 
Measured  with 
Measured  with 
Measured  with 
Measured  with 


SAMPLE  CONTAINERS  (material,  number,  sizel: 


ON-SITE  SAMPLE  TREATMENT: 


Filtration; 


Method. 

Method. 

Method. 


Containers;. 

Containers;. 

Containers: 


Preservatives  added: 


Method. 

Method. 

Method. 

Method. 


Containers:. 

Containers:. 

Containers:. 

Containers; 


CONTAINER  HANDLING: 


Container  Sides  Labeled 
[  ]  Container  Lids  Taped 

Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS:,. 
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SAMPLING  LOCATION  J 
SAMPLING  DATE(S)  Ma 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  . 


^0  7^  -/nou  h 


REASON  FOR  SAMPLING:  M  Regular  Sampling;  (  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  1  j  'la  194^ _ a.m./p.m. 

SAMPLE  COLLECTED  BY<13j?/KC  ofES 

WEATHER: _  5 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  fPescribeV  Ton  of  Well  Casing 


(number) 


MONITORING  WELL  CONDITION: 

tSf) LOCKED:  ^  ’[  ]  UNLOCKED 

^LL  NUMBER<£l^IS  NOT)  APPARENT  , 

STEEL  CASING  CONDITION  IS: _ _ 

INNER  PVC  CASING  CONDITION  IS: 

WATER  DEPTH  MEASUREMENT  DATUM  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 
1  [X] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH , 
Items  Cleaned  (List):  All  Equipment 


PRODUCT  DEPTH  N*' 
Measured  with:  Oil 

WATER  DEPTH _ [ 

Measured  with:  Wa 


t  3.9' 


'  9.0b 


r.  BELOW  DATUM 


_FT.  BELOW  DATUM 


WATER-CONDITION  BEFORE^LL  EVACUATION  (Describe);^ 

Appearance: _ -a  ^  ) 

Odor: _  _ it  ■  U-r-tc- _ 

Other  Comments: _ 


WELL  EVACUATION:  .  I  , 

Method:  p In, _ 

Volume  Removed: _ _ 

Observations:  WateryShgJit^r^  very)  cloudy 

Water  level  (rose  -  fw  -  no  change) 

Water  odors: _ 

Other  comments: _ ' 


m:\forms\gwsample.doc 
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•  • 


Ground  Water  Sampling  Record  -  Monitoring  Well  No. 


(Cont'd) 


SAMPLE  EXTRACTION  METHOD; 

[  J  Bailer  made  of: _ 

[x]  Pump,  type:_Eetli<iia 

[  ]  Other,  describe: _ 


Sample  obtained  is  [x]  GRAB;  (  ]  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 

Temp:  ° 

pH: 

Conductivity:  a,;  y 
Dissolved  Oxygen:  ^ 
Redox  Potential:  -  9 ; 

Salinity;  _ 

Nitrate: _ 

Sulfate: _ 

Ferrous  Iron; _ 

Other: _ 


Measured  with 
Measured  with 
Measured  with 
Measured  with 
Measured  with 
Measured  with 
Measured  with 
Measured  with 
Measured  with 


SAMPLE  CONTAINERS  (material,  number,  size);_ 

•Z-  -  (S  rx  .  \jQ  c- _ xi 


ON  SITE  SAMPLE  TREATMENT: 


Filtration; 


Method_ 

Method. 

Method. 


Containers;. 

Containers:. 

Containers:. 


Preservatives  added: 


Method. 

Method. 

Method. 

Method. 


Containers:, 

Containers:, 

Containers;. 

Containers: 


CONTAINER  HANDLING: 


t\/\  Container  Sides  Labeled 

]  Container  Lids  Taped 

Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS: 
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SAMPLING  LOCATION  MacDill  AFB  Pumphouse  75 
SAMPLING  DATE(S)  March  1995 _ 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  A  O  JD _ 

(number) 

REASON  FOR  SAMPLING:  \A  Regular  Sampling;  (  )  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  19^^  ‘f  a.m./p.m. 

SAMPLE  COLLECTED  BY:cl!gy’/KC  _ ofES 

WEATHER: _ ^  _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  fPescriheV  Top  of  Well  Casing _ 


MONITORING  WELL  CONDITION: 

1)4  LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER  (©  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ _ 

INNER  PVC  CASING  CONDITION  IS: 

WATER  DEPTH  MEASUREMENT  DATUM  (igL  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-ofT 

EQUIPMENT  CLEANED  BEFQRE  USE  WITH  Alconox.  Distilled  H20.  and  Acetone 
Items  Cleaned  (List):  All  Equipment  used  in  sampling _ 


PRODUCT  DEPTH  fJ  ^ 

Measured  with:  Oil/  Water  Interface  Probe 

WATER  DEPTH _ 1.  !  ! _ 

Measured  with:  Water  Level  Probe _ 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  ^  ^ _ 

Odor: _ ^  //  .  _ 

Other  Comments; _ _ _ 

WELL  EVACUATION:  . 

Method:  pa.^1  <,  *-aJ.  F  /  c_ _  _ 

Volume  Removed:  ^ 

Observations:  Water  (^h^ly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ ^  _ 

Other  comments:  -T r  / 'i  2  y\.  -f 


JT.  BELOW  DATUM 


.FT.  BELOW  DATUM 


1  [X] 

f 

2[x] 

3[x] 

4[x] 


m  ;\forms\gw9ampl« .  doc 
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Ground  Water  Sampling  Record  -  Monitoring  Well  No. _ ^  (Corn'd) 


5[x} 


SAMPLE  EXTRACTION  METHOD: 


Bailer  made  of: 


x]  Pump,  type:  Peristaltic  Pump 
’  J  Other,  describe: _ 


Sample  obtained  is  [x]  GRAB;  |  )  COMPOSITE  SAMPLE 


61x1 


ON-SITE  MEASUREMENTS: 
Temp: 
pH. 


Conductivity:  (3  X 


Dissolved  Oxygen:  O 


Redox  Potential:  — 

Salinity: _ 

Nitrate: _ 

Sulfate: _ 

Ferrous  Iron: 

Other: _ 


(  O  yU-5/L^ 


Measured  with 
Measured  with 
Measured  with 
Measured  with 
Measured  with 
Measured  with 
Measured  w  ith 
Measured  with 
Measured  with 


Orion  Instrument 


Orion  Instrument 


7[ 


SAMPLE  CONTAINERS  (material,  number,  size):/~<^»- 


Ai< 


ON-SITE  SAMPLE  TREATMENT 
I  1  Filtration. 


Method, 

Method, 

Method, 


Containers:. 

Containers:. 

Containers: 


Preservatives  added: 


Method, 

Method, 

Method, 

Method, 


9( 


CONTAINER  HANDLING: 


u-f 
[  ] 


Containers:, 

Containers:. 

Containers:. 

Containers: 


Container  Sides  Labeled 
Container  Lids  Taped 
Containers  Placed  in  Ice  Chest 


101 


OTHER  COMMENTS:. 
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SAMPLING  LOCATION  MacDill  AFB  Pumphouse  7S 
SAMPLING  DATE(S)  March  199S _ 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL . 


REASON  FOR  SAMPLING:  Regular  Sampling; 

DATE  AND  TIME  OF  SAMPLING;  jlo 

SAMPLE  COLLECTED  BY;  M^/KC _ 

WEATHER. _ 


(  ]  Special  Sampling; 

,  19  9^ _ a.m./p.m. 

ofES  B 


/*t/)  /ituj  /3 

(number) 


DATUM  FOR  WATER  DEPTH  MEASUREMENT  ('Describe):  Top  of  Well  Casing 


MONITORING  WELL  CONDITION; 

^LOCKED: 

^LL  NUMBER  ^£>IS  NOT)  APPARENT 
STEEL  CASING  CONDITION  IS.  ^ 


(  1  UNLOCKED 


INNER  PVC  CASING  CONDITION  IS.____i^»».i _ 

WATER  DEPTH  MEASUREMENT  DATUM  ^  IS  NOT)  APPARENT 
(  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-ofT 

1  [x]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  Alconox,  Distilled  H20.  and  Acetone 

Items  Cleaned  (List):.  All  Eqtlipmgm  used  in  .sampling _ 


2  [X]  PRODUCT  DEPTH  FT.  BELOW  DATUM 

Measured  with:  Oil/  Water  Interface  Probe _ 

WATER  DEPTH _ ^  V.  O  ^ ^  ^  4  pT.  BELOW  DATUM 

Measured  with.  Water  Level  Probe _ 

3  (x)  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appeai-ance.  g  _ 

Odor: _ — o  X  ^  ..r-  A-k  C. _ 1  ^ _ 

Other  Comments: _ 

4[xj  WELL  evacuation.  ,  . 

Method:...  (L,  .  _ 

Volume  Removed: _ *1.  ✓wY _ 

Observations;  Water  (slj^puy  -  very)  cloudy 

Water  level  (rose  -  tSJ!  -  no  change). 

Water  odors; _ j  _ 

Other  comments: _ 
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Ground  Water  Sampling  Record  -  Monitoring  Well  No. 


l5 


(Cont'd) 


5[x] 


6[x] 


7[  1 


SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of: _ 

[  x]  Pump,  type:  Peristaltic  Pump 
[  ]  Other,  describe: _ 


Sample  obtained  is  [x]  GRAB;  (  ]  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 

Temp:  2-  V.  V  °  _C _ 

pH:  7.  '2-  ^ _ 

Conductivity:  y/  y/O 
Dissolved  Oxygen:  g.i/  imi, 
Redox  Potential:  X.  'V-i  iikU 

Salinity: _ 

Nitrate: _ 

Sulfate: _ 

Ferrous  Iron: _ 

Other: _ 


Measured  with:  Orion  Instrument 

Measured  with: _ 

Measured  with: _ 

Measured  with:  Orion  Instrument 

Measured  with: _ 

Measured  with: _ 

Measured  with: _ 

Measured  with: _ 

Measured  with: _ 


SAMPLE  CONTAINERS  (material,  number,  si?,eL  /-/IaaTK 

'-r  —  .gTe.  yr  ^  V/O^  ,  "TV  U-  ' _ 


» 


» 


8[  ] 


ON-SITE  SAMPLE  TREATMENT: 

[  ]  Filtration:  Method, 

Method. 

Method. 

[  ]  Preservatives  added: 

Method, 

Method. 

Method, 

Method, 


Containers;. 

Containers:. 

Containers:, 


Containers:. 

Containers:. 

Containers:. 

Containers:. 


9[  ] 


10[  ] 


CONTAINER  HANDLING: 


Container  Sides  Labeled 
(  ]  Container  Lids  Taped 

Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS:. 


» 


m:\forTns\gwsampIe  doc 

Page  2  of  2 


» 
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SAMPLING  LOCATION  MacDill  AFB  Pumphouse  75  ® 

SAMPLING  DATE(S)  March  1995 _  | 

GROLfND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  ^0  _  ♦ 

(number) 

REASON  FOR  SAMPLING:  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING: _ |  ^  a.m./p.m. 

SAMPLE  COLLECTED  BY:  l^^KC  ofES  O  • 

WEATHER: _ ■  ~7  <r^  _ ^ _ 

datum  for  water  depth  MEASUREMENT  (Describe):  Top  of  Well  Casing 


MONITORING  WELL  CONDITION: 

LOCKED:  (  )  UNLOCKEu  • 

WELL  NUMBER  (^§  -  IS  NOT)  APPARENT  . 

STEEL  CASING  CONDITION  IS: _ C<^e>h _ 

INNER  PVC  CASING  CONDITION  IS: 

WATER  DEPTH  MEASUREMENT  DATUM  (f^-  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 

(  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _  • 


Check-off 

1  [x]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  Alconox.  Distilled  H20.  and  Acetone 

Items  Cleaned  (ListV  All  Equipment  used  in  sampling _ 


2  [x]  PRODUCT  DEPTH  ^  ^  FT.  BELOW  DATUM 


Measured  with:  Oil/  Water  Intgrfacg  Piobe 


WATER  DEPTH 

FT.  BELOW  DATUM 

Measured  with:  Water  Level  Probe 

3[x] 

WATER-CONDITION  BEFORE  WELL  EVACU/ 
Appearance:  C.  ^  > 

VTION  (Describe): 

t-4.  Ut>-> 

Appearance:  ^  l  ycAX  u  _ 

Odor:  N.C.  1  Vr  j-e'lV 

Other  Comments: _ ! _ 


4[xl  WELL  EVACUATION:  \  I  i 

Method:  $  I  aJ  _ 

Volume  Removed: _ '7-  _ 

Observations:  Water  (sl^tly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ ^  ^  _ 

Other  comments: 


»  • 


» 


» 


» 
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•  • 


Ground  Water  Sampling  Record  -  Monitoring  Well  No. 


(Cont'd) 


SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of: _ 

[x]  Pump,  type:  Peristaltic  Pump _ 

[  ]  Other,  describe: _ 

Sample  obtained  is  [x]  GRAB,  (  ]  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 

Temp: _ ' 

pH: _ 

Conductivity: _ 

Dissolved  Oxygen: 

Redox  Potential: _ 

Salinity:  _  _ 

Nitrate: _ 

Sulfate: _ 

Ferrous  Iron: _ _ 

Other: _ 


Measured  with 
Measured  with 
Measured  with 
'  Measured  with 
Measured  with 
Measured  with 
Measured  with 
Measured  with 
Measured  with 


SAMPLE  CONTAINERS  (material,  number,  sizel:  /  )■> 

I  -  -r  e  /-  V f/Od,  -r^  U 


ON-SITE  SAMPLE  TREATMENT: 


Filtration; 


Method. 

Method. 

Method 


Containers;. 

Containers:, 

Containers:, 


Preservatives  added: 


Method. 

Method. 

Method. 

Method. 


Containers:. 

Containers:. 

Containers:. 

Containers: 


CONTAINER  HANDLING: 


Container  Sides  Labeled 
[  ]  Container  Lids  Taped 

Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS:. 
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SAMPLING  LOCATION  MacDill  AFB  Pumphniise  75 
SAMPLING  DATE(S)  March  1995 _ 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELI.  /’^O  ^  5^  ^  _ 

(number) 

REASON  FOR  SAMPLING:  Regular  Sampling;  (  )  Special  Sampijng; 

DATE  AND  TIME  OF  SAMPLING:  *//3  I9f»'  a  m./p.m. 

SAMPLE  COLLECTED  BY:  MV  /  KC _ of  ES_ 

WEATHER: _ “70^ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe):  Top  of  Well  Casing  _ 


MONITORING  WELL  CONDITION: 

M  LOCKED:  N  UNLOCKED 

'WELL  NUMBER  (0  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS:  _ 

INNER  PVC  CASING  CONDITION  IS:  G,-,cA _ 

WATER  DEPTH  MEASUREMENT  DATUM  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [x]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  Alconox.  Distilled  H20.  and  Acetone 

Items  Cleaned  (List):  All  Equipment  used  in  sampling _ 


2  (xj  PRODUCT  DEPTH  S'  P  FT.  BELOW  DATUM 

Measured  with:  Oil/  Water  Interface  Probe _ 

WATER  DEPTH _ Jb  3 _ FT.  BELOW  DATUM 

Measured  with:  Water  Level  Probe _ 

3  [x]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe). 

Appearance: _ i*  lt<<.<r  _ 

Odor: _ .Ajjtvfe  _ 

Other  Comments: _ 

4  [x]  WELL  EVACUATION: 

Method:  _ 

Volume  Removed: _ aI _ 

Observations;  Water  (sli@htly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors:  liV  ! _ 

Other  comments; _ 


m:\forms\gwsample.doc 
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Ground  Water  Sampling  Record  -  Monitoring  Well  No. _ (Cont'd) 

5  [.x]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

[x]  Pump,  type:  Peristaltic  Pump _ 

I  ]  Other,  describe: _ 


Sample  obtained  is  [x]  GRAB;  [  ]  COMPOSITE  SAMPLE 

6  [x]  ON-SITE  MEASUREMENTS: 

Temp:  1  %  °  _ C _  Measured  with:  Orion  Instrument 

pH: _ P  .  Measured  with: _ 

Conductivity:  b'h  •*’  Measured  with: _ 

Dissolved  Oxygen:  r) .  i  Measured  with:  Orion  Instrument 

Redox  Potential:  —'XO  Measured  with: _ 

Salinity: _  Measured  with: _ 

Nitrate: _  Measured  with: _ 

Sulfate: _  Measured  with: _ 

Ferrous  Iron: _  Measured  with: _ 

Other: _ 


7[  ]  SAMPLE  CONTAINERS  Imaterial.  number.  sizcL  ///!/?  /^  -r- /I  / 1 

-rvP  \trtr  ^“7-^ 

- 7 - ^ - 7 - - 


Ar 


» 


» 


8(  ]  ON-SITE  SAMPLE  TREATMENT: 

I  J  Filtration:  Method _  Conta'mers:, 

Method _  Containers:. 

Method _  Containers:, 

(  J  Preservatives  added: 

Method 
Method 
Method 
Method 

9[  ]  CONTAINER  HANDLING: 

y\  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
[^]  Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS: _ 


Containers:, 

Containers:, 

Containers:, 

Containers:, 


» 


» 


» 
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SAMPLING  LOCATION  MacDill  AFB  Pumphouse  75 
SAMPLING  DATE(S)  March  199^ _ 


< 


i) 


« 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  ^ 

(number) 

REASON  FOR  SAMPLING:  ^jJTlegular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  3/^-3/  .  19  /‘.VT  ^./p.m. 

(  SAMPLE  COLLECTED  BY:  Aiy  /  KC  '  ofES  — 

WEATHER: _ ,  ~7r>'^ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT^Describe):  Top  of  Well  Casing 


» 


% 


m 


Jt 


< 


< 


MONITORING  WELL  CONDITION: 

LOCKED: 

WELL  NUMBER  (B  -  IS  NOT)  APPARENT  . 
STEEL  CASING  CONDITION  IS:  gaegjA 


[  ]  UNLOCKED 


INNER  PVC  CASING  CONDITION  IS:  _ 

WATER  DEPTH  MEASUREMENT  DATUM  (<lS-^S  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


i 


« 


f 


< 


« 


Check-off 

I  [x]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  Alconox.  Distilled  H20.  and  Acetone 

Items  Cleaned  (ListV.  All  Equipment  used  in  sampling _ 


2(xl 


3[x] 


4[x] 


PRODUCT  DEPTH  M  P  FT.  BELOW  DATUM 

Measured  with:  Oil/  Water  Interface  Probe _ 

WATER  DEPTH _ _ ^FT.  BELOW  DATUM 

Measured  with:  Water  Level  Probe _ 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance: _ r.  f  a_  .-r  [  vA,fl-Unu-/ — ~  _ 

Odor: _ ^  t  _ 

Other  Comments: _ 


WELL  EVACUATION: 

Method: _ 


'  ir-Jl  h  ' 


'Zc:rc>-€^> 


Volume  Removed: _ 

Observations:  Water  (^fig^tly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 
Water  odors: _ g,  /V 


Other  comments: _ 


■7" 


% 


» 


I 


i 
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Ground  Water  Sampling  Record  -  Monitoring  Well  No. 


(Cont'd) 


SAMPLE  EXTRACTION  METHOD. 

[  ]  Bailer  made  of: _ 

[  x]  Pump,  type:  Peristal 
[  ]  Other,  describe: _ 


Sample  obtained  is  [x]  GRAB;  [  ]  COMPOSITE  SAMPLE 


ON-SITE  MEASUI^EMENTS: 

Temp:  °  _C _ 

pH; _ _ 

Conductivity:  *i)  j-  6D  ^ 
Dissolved  Oxygen:  lfc> 

Redox  Potential;  -A  .e\ 

Salinity: _ 

Nitrate: _ 

Sulfate: _ 

Ferrous  Iron; _ 

Other: _ 


Measured  with 
Measured  with 
Measured  with 
/p  Measured  with 
Measured  with 
Measured  with 
Measured  with 
Measured  with 
Measured  with 


SAMPLE  CONTAINERS  (materia),  number,  size): 

't-  -  6-pg-7C  ,  \,e,cS\\J  ^ _ 


ON-SiTE  SAMPLE  TREATMENT: 


Filtration: 


Method. 

Method. 

Method. 


Containers:. 

Containers:. 

Containers;, 


Preservatives  added: 


Method. 

Method. 

Method. 

Method 


Containers:. 

Containers;, 

Containers:. 

Containers;. 


CONTAINER  HANDLING; 


Container  Sides  Labeled 
[  ]  Container  Lids  Taped 

Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS;. 
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•  • 


I 


» 


DAT!)  SET: 

PH7513R3.AQT 

07/'06/95 

AQUIFER  nODEL: 
Unconfined 
SOLUTION  NETHOD: 
Bouuer-R ice 

TEST  DATA; 

H0=  Z.19  ft 
r^=  0.0833  ft 
ru=  0.333  ft 
L  =  9.  ft 
b  =  19.  ft 
H  =  9.3  ft 

PARAHETER  ESTIMATES: 
K  =  0.04702  ft/nin 
yO  =  1.7  ft 


» 


0 

V) 


April  4, 1995 


» 


A 


MacDill  Air  Force  Base 
Site  57  Coordinate  Data 


(S) 


f 


Point 

Identification 

North 

East 

Elevation 

1 

N  APRON  4 

1279802.6000 

494886.4990 

8.65 

2 

N  APRON  3 

1279045.4380 

495595.4450 

7.40 

100 

OSET 

1279045.4144 

495595.4671 

7.45 

200 

Ground  Shot 

1279830.9928 

494740.4344 

8.06 

20! 

MD  75  MW  02 

1279831.2717 

494745.2614 

8.21 

202 

Ground  Shot 

1279831.0504 

494742.2670 

8.37 

203 

75  SD-3  Ground  Shot 

1279816.1621 

494756.3473 

8.09 

204 

MD75-MW01 

1279943.1085 

494645.1378 

8.91 

205 

Ground  Shot 

1279940.2685 

494647.4511 

9.08 

206 

75MP-5D-75SS-5 

1279938.4585 

494648.9858 

8.82 

207 

75SS-3  Ground  Shot 

1279844.7123 

494687.8364 

9.15 

208 

Ground  Shot  75SD-2 

1279766.9146 

494710.7244 

7.95 

209 

75  SW-1  75  SD-4 

1279759.0616 

494730.2227 

9.31 

210 

75MP-7S-7D 

1279692.4979 

494785.1800 

9.50 

211 

Ground  Shot 

1279693.4093 

494784.5572 

9.84 

212 

MD75MW13 

1279658.5772 

494720.3632 

9.14 

213 

Ground  Shot  75SS-6 

1279661.8265 

494722.7368 

9.29 

214 

75MP  8S-8D 

1279614.8092 

494764.2600 

9.27 

215 

Ground  Shot 

1279615.3790 

494763.2564 

9.42 

216 

75MP-9S-9D 

1279611.2265 

494670.6001 

9.35 

217 

Ground  Shot 

1279610.2532 

494671.6309 

9.65 

218 

75SD-2  Ground  Shot 

1279766.9586 

494710.7228 

7.95 

219 

MD75MW1 1 

1279739.0859 

494707.2511 

9.14 

220 

Ground  Shot 

1279740.8310 

494706.2405 

9.21 

221 

Ground  Shot  75SD-1 

1279726.0788 

494674.3213 

8.04 

222 

75MP-2S 

1279717.0078 

494661.5998 

8.22 

223 

MD75MW16 

1279711.0766 

494655.9220 

8.34 

224 

MD75MW12 

1279722.2266 

494658.3194 

8.21 

225 

Ground  Shot 

1279716.5613 

494657.2221 

8.31 

226 

MD75MW03 

1279689.0058 

494612.5550 

9.30 

227 

Ground  Shot 

1279686.7207 

494613.5007 

9.42 

228 

75MP-1S-1D 

1279726.7594 

494551.0218 

9.01 

229 

Ground  Shot 

1279728.0701 

494549.9999 

9.16 

230 

MD75MW08 

1279751.7337 

494574.2064 

9.01 

231 

75SS-2  Ground  Shot 

1279756.0583 

494571.8365 

9.31 

232 

MD75MW10 

1279758.4534 

494646.7751 

8.92 

233 

Ground  Shot 

1279759.5281 

494648.0773 

9.13 

234 

MD75MW09 

1279809.9930 

494633.7265 

9.50 

235 

75SS-I  Ground  Shot 

1279808.5005 

494630.9104 

9.48 

236 

MD75MW04 

1279829.3036 

494513.9899 

9.06 

Prepared  by:  Landmark  Engineering  &  Surveying  Corporation 


For: 


4r 


» 


» 


I 
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MacDill  Air  Force  Base 
Site  57  Coordinate  Data 


April  4,  1995 


% 


» 


Point 

Identification 

North 

East 

Elevation 

237 

MD75MW14 

1279821.1985 

494513.1259 

9.07 

238 

75MP-4S 

1279823.6120 

494517.7612 

8.97 

239 

Ground  Shot 

1279824.3951 

494514.1894 

9.09 

240 

75MP-3D 

1279805.3346 

494476.5841 

8.87 

241 

MD75MW15 

1279801.3977 

494479.2818 

9.08 

242 

Ground  Shot 

1279803.6709 

494478.2044 

9.28 

243 

MD75MW05 

1280007.5597 

494465.0305 

9.48 

244 

Ground  Shot 

1280009.2374 

494466.9928 

9.62 

245 

75SS-4  Ground  Shot 

1280029.2598 

494442.1656 

9.61 

246 

MD75MW07 

1279909.6516 

494461.9729 

9.07 

247 

Ground  Shot 

1279908.5968 

494462.8221 

9.30 

248 

MD75MW06 

1279914.4972 

494490.5571 

9.12 

249 

Ground  Shot 

1279914.1418 

494492.6904 

9.18 

250 

Building  Comer.N.W. 

1279934.1590 

494513.9606 

9.48 

251 

Building  Comer.N.E. 

1279957.6492 

494537.6885 

9.70 

252 

Building  Comer 

1279839.1522 

494655.7609 

9.72 

253 

Building  Comer 

1279814.4685 

494631.0392 

9.64 

I 


» 
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APPENDIX  C 

LABORATORY  ANALYTICAL  DATA 


022/722450/203  .WW6 


.4 


MAnFim 

TECHmn. 


sss 


% 

(D 


Ref:  95/JAD21 

April  20,  1995 


Dr.  Don  Kampbell 

R.S.  Kerr  Environmental  Research  Lab 
U.S.  Environmental  Protection  Agency 
P.O.  Box  1198 
Ada,  OK  74820 


THRU:  S.A.  Vandegrift^ 


vl 


Dear  Don: 


in  S^vi 

•  1  T. 


.11 


/4F0 


As  requested  in  ^rvice  Request  #  SF-1-123,  headspace  GC/MS 
analysis  of  90  Patrick'^AFB  water  samples  for  chlorinated  VOAs  (TCE, 
PCE,  DCE's,  and  vinyl  chloride)  was  completed.  The  samples  were 
received  on  March  28  &  April  6,  1995  and  analyzed  on  April  6-11, 
1995.  RSKSOP-148  (Determination  of  Volatile  Organic  Compounds  in 
Water  by  Automated  Headspace  Gas  Chromatography/Mass  Spectrometry 
(Saturn  II  Ion  Trap  Detector)  was  used  for  this  analysis. 

An  internal  standard  calibration  method  was  established  for  6 
chlorinated  compounds.  It  standard  curves  were  prepared  from  1.0 
to  5000  ppb.  The  lower  calibration  limits  were  1.0  ppb. 

A  dilution  corrected  quantitation  report  for  the  samples,  lab 
duplicates,  field  duplicates,  QC  standards  and  lab  blanks  is 
presented  in  tables  1-4. 


If  you  should  have  any  questions,  please  feel  free  to  contact 


me . 


xc; 


Sincerely, 

John  Allen  Daniel 


R.L. 

G.B. 

D.D. 

J.L. 


Cosby 
Smith 
Fine  ^ 
Seeley 


MonTreh  Knvimnmcnul  Keseatth  Semce  Cotponilion 


R  S  Kerr  F.nvnronmenlil  Research  Uhoralors  PO  Box  1 1<)R  919  Kerr  Research  Drive 
Ada.0l(Jahrmia'’riR21  li9R  909  45h  SWfl  FM'WS 


•  • 


Table  1.  Quantitation  Report  for  S.R.  #  SF-1  - 123  from  Patrick  AFB 
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Q  Q  Q  I  Q  Q 
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0  0  0  0  0  0 
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•  ^  <£>  o  O  I  o  o 

gScMZZ  ,  22 


7  - 

O  ID 


«  CL 
I  ® 

a.?ooQocMoo 
sSdZZioZ^ 
$  ®  e\j 
CM  u. 


Q 

7 

0.0000000 

SflZZZZZZ 

(0 

CM  _l 


®  o  o  o  o  o 
ci  2  2  ^  2  2 


^J^'nOQOOO 
Si2  —  Z222Z 
O  (D 

2  il 


T  §■ 

Q.qCMQO'OOO 

2o022<d2^' 

^  ra  CM 
CM  _l 


o  o  o  o  o  o 
2  2  2  2  2  2 


O  o  O  I  O  D 

--2  2  I  2  2 


CM  O  Q  O  O  D 
^  2  2  Z  Z  2 


c-  Q  Q  00  I 
d  Z  Z  ob  I  »- 
CM 


Q  O  O  Q  O  O 
Z  2  2  2  Z  2 


O  Q  O  O  O  O 
2  Z  2  Z  Z  2 


I  O  O  I  o  o 

I  2  2  I  2  2 


O  Q  Q 
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Table  4.  Quantitation  Report  for  S.R.  #  SF-1  -123  from  Patrick  AFB 


-lflY-10-1995  16=25 


USEPfl  f?SKERL-flDPl  SSB^B 


405  436  8703  P.02 


i) 


MAm 
TECHih 


A 


Ref:  95-JH29/vg  • 

May  9,  1995  ♦ 


Dr.  Don  Kampbell 

R.S.  Xerr  Environmental  Research  Lab 
U.S.  Environmental  Protection  Agency 
P.o.  Sox  1198 
Ada,  OK  74820 

I 

THKU:  S.A,  Vandegrift 


Find  attached  results  for  methane  and  ethylene  on  Patrie)c*~AFB 
samples  as  per  Service  Request  #SF-1-123.  Samples  were  received  on 
3/27,  3/23,  and  4/6  and  analyzed  on  3/27,  3/28,  3/30,  4/3,  4/4, 
4/7,  4/10,  and  4/11/95.  Samples  were  prepared  and  calculations 
were  done  as  per  RSKSOP-175.  Analysis  was  performed  as  per  RSKSOP- 
147. 


» 


» 


If  you  have  any  questions,  please  feel  free  to  see  me, 

sincerely, 

Jeff  HicJcerson 


xc: 


R.L. 

J.L. 

G.B. 


Cosby 

Seeley 

Smith 


I 


» 


» 


» 


.HjjiTtiJi  fjuinjiuiwtLil  Rovurdi  .SciviCfi  fxifporKiOii 

R  S  K<cr  F.nvimmiienial  I  jl«raion-,  HO  Hiik  I  *09  Km  KuL-unJi  OriA* 

Alla  ^-'i.^6*A660  fAX'tOi  3>0I 


•  •  • 


•  •  •  •  •  •  • 


nAY-lia-19S5  16:26  USEPA  RSKERL-ADA  SSB^B 


405  436  8703  P.03 


SF-1-123  DATA 


%■ 


ANALY2E0  3/27/95 


SAMPLE 

METHANE 

ETHYLENE 

LAB  BLANK 

BLQ 

NO 

2S 

12.846 

ND 

’  FIELD  DUP 

14.150 

ND 

3D 

2.570 

ND 

3M 

12.437 

ND 

3S 

15.534 

ND 

86-1 6DD 

0.074 

ND 

90 

9.839 

NO 

9S 

5.822 

ND 

12D 

0.882 

ND 

12S 

12.339 

ND 

260 

3.756 

ND 

263 

9.009 

ND 

86-1 3D 

6.116 

ND 

ANALYZED  3/28/95 

sample 

METHANE 

ETHYLENE 

LAB  BLANK 

BLQ 

ND 

86-21 -MWD 

0.749 

ND 

86MW-10D 

1.598 

ND 

“  FIELD  DUP 

1.560 

ND 

86MW-18S 

3.379 

ND 

’  LAB  DUP 

3.178 

ND 

86-18DD 

0.068 

ND 

86-MW4D 

5.095 

ND 

86-MW4S 

11.630 

NO 

’  LAB  DUP 

10.594 

NO 

86-21  -MWS 

9.857 

NO 

ANALYZED  3/30/95 

SAMPLE 

METHANE 

ETHYLENE 

LAB  BU^NK 

BLQ 

ND 

24PZ-1S 

4.177 

ND 

24MP-2S 

9-887 

NO 

24MP-30 

0.182 

ND 

MD32-3 

0.137 

ND 

MD24^ 

0.266 

ND 

'  LAB  DUP 

0.261 

NO 

MW56-6 

6.324 

ND 

56-MP-6S 

0.245 

NO 

24MP-7S 

0.045 

ND 

56MP-7D 

0.067 

ND 

MW5S-8 

2.298 

ND 

24MP-8D 

0.068 

ND 

MD24-9 

0.146 

ND 

24MP-1S 

2.501 

BLQ 

i) 


•¥ 


» 


» 


» 


I 


I 


» 


Page  i 


•  • 


WY-10-19S5  16:26 

USEPfl  RSKEFJL-ADfi  SSE^B 

405  436  8703  P.04 

SF-1-123  DATA 

» 

ANALYZED  3/30/95 

• 

sample 

METHANE 

ETHYLENE 

(i) 

24MP-1D 

1.788 

NO 

1 

24MP-2D 

0.145 

ND 

MP24-4 

0.288 

NO 

"  LAB  DUP 

0.271 

ND 

analyzed  4/3/95 

SAMPLE 

METHANE 

ETHYLENE 

LAB  BLANK 

BLQ 

NO 

24P2-1D 

0.137 

ND 

M056-MW9 

0.739 

ND 

56MP-4S 

8.968 

ND 

56MP-5D 

0.568 

ND 

56MP-5S 

13.574 

ND 

56MP-6D 

0.086 

ND 

56MP-8S 

0.032 

NO 

56MP-10S 

2.288 

NO 

'  LAB  DUP 

2.081 

ND 

1 

56MP-15D 

0.548 

ND 

MD24-1 

0.573 

NO 

MD24-2 

1.311 

ND 

MD24-3 

0.242 

NO 

M024'S 

0.217 

NO 

,  M024-6 

0.610 

NO 

» 

• 

M024'6A 

2.335 

0.001 

MD24-7 

0.429 

NO 

ANALYZED  4/4/95 

* 

SAMPLE 

I 

METHANE 

ETHYLENE 

» 

LAB  BLANK 

BLQ 

NO 

MD24-7  FIELD  DUP 

0.048 

ND 

MD24-d 

0.578 

ND 

MD24-10 

0.249 

ND 

MD24-10A 

0.749 

ND 

I  24MP-3S 

0.970 

ND 

1 

24MP-5D 

0.075 

ND 

24MP-5S 

0.065 

ND 

24MP-6S 

1.045 

ND 

24MP-7D 

0.033 

NO 

"  LAB  DUP 

0.032 

ND 

24MP-8S 

0.125 

ND 

24MP-9D 

0.053 

ND 

24MP-9S 

3.270 

ND 

24MP-10 

0.696 

ND 

24MP-10D 

0.060 

ND 

MW56-1 

0.442 

ND 

% 

MW56-2 

0.492 

ND 

Page  2 

9 

1  •  •  . 

• 

•  • 

• 

•  • 

• 

• 

MfiY-10-199S  16=26 


LEEPfl  RSKERL-ftDA 


405  436  8703  P.05 


SF-1 -123  DATA 


ANALYZED  4/4/95 

• 

/  SAMPLE 

METHANE 

ETHYLENE 

' 

i) 

MWS6-10 

3.711 

ND 

•  LAB  DUP 

3.513 

ND 

MW56-12 

0.014 

NO 

4r, 

ANALYZED  4/7/95 

SAMPLE 

METHANE 

ETHYLENE 

UB  BLANK 

BLO 

ND 

56MW-1 

0.087 

ND 

MW56-5 

0.136 

ND 

MW56-7 

7.953 

ND 

MW56-1 1 

5.279 

ND 

56MP.1S 

0.161 

NO 

1 

56MP-2S 

0.030 

ND 

56MP-3D 

1.069 

ND 

56MP-3S 

0.092 

ND 

56MP.7D 

0.035 

ND 

MD32-MW7 

4.749 

ND 

"  LAB  DUP 

4.545 

NO 

» 

ANALYZED  4/10/95 

SAMPLE 

METH/VNE 

ETHYLENE 

LAB  BLANK 

BLQ 

ND 

• 

•  MD56-MW4 

0.034 

ND 

MW32.1 

2.634 

NO 

MD75-MW2 

0.271 

ND 

M075-MW3 

0.038 

NO 

MD75-MW4 

1.890 

BLQ 

MD75-MW5 

0.035 

ND 

1 

MD75-MW9 

2.245 

ND 

MD75-MW6 

2.466 

NO 

'LAB  DUP 

2.351 

ND 

MD75-MW7 

0.641 

ND 

MD75-MW8 

8.962 

ND 

MD75-MW1Q 

5.394 

NO 

1 

MD75-MW1 1 

0.986 

NO 

M075-MW12 

7.310 

ND 

M075-MW13 

1.227 

ND 

M075-MWU 

15.439 

NO 

MD75-MW15 

0.050 

ND 

MD7SMW16 

6.039 

ND 

1 

75MP-2S 

6.550 

0.001 

'  LAB  DUP 

6.215 

ND 

» 

Pages 

» 
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MftY-i0-igg5  16:26 


USEPfl  RSKERL-ADfi  SSB^SPB 


405  436  8703  P.06 


Sr- 1-1 23  DATA  » 


ANALYZED  4;i1/95 

% 

SAMPLE 

METHANE 

ETHYLENE 

m 

LAB  BLANK 

BLQ 

ND 

75MP-3D 

1.777 

ND 

"  FIELD  DUP 

0.036 

NO 

4r 

75MP-4S 

14.469 

0.001 

75MP-5D 

7.361 

ND 

75MP-6D 

8.613 

ND 

75MP-7D 

0.437 

ND 

75MP-8D 

0.038 

ND 

75MP-8S 

0.042 

ND 

"  LAB  DUP 

0.041 

ND 

75MP-9D 

0.072 

ND 

7SMP-9S 

0.132 

ND 

75MP-28S 

0.043 

ND 

1 

STANDARDS 

SAMPLE 

methane 

ETHYLENE 

10  PPM  CH4 

9.71 

ND 

100  PPM  CH4 

100.03 

ND 

1000  PPM  CH4 

1044.51 

ND 

1%  CH4 

1.01 

ND 

10%CH4 

9.63 

ND 

20%  CH4 

20.18 

ND 

10  PPM  C2H4 

ND 

9.95 

i 

• 

100  PPM  C2H4 

ND 

100.00 

w 

1000  PPM  C2H4 

ND 

999.62 

LOWER  LIMIT  OF  QUANTITATION 

METHANE  ETHYLENE 

0.001  0.003 

UNITS  FOR  THE  SAMPLES  ARE  mg/L. 

UNITS  FOR  THE  STANDARDS  CORRESPOND 
TO  THE  UNITS  IN  THE  SAMPLE  COLUMN. 

ND  DENOTES  NONE  DETECTED. 

BLQ  DENOTES  BELOW  LIMIT  OF  QUANTITATION. 


» 


Page  4 


TOTPL  P.06 


/ergreen  Analytical  Sample  Log  Sheet 

Date(s)  sampled:  03/13-15/95  COC 
f  e  Received:  1030 _ 


Project  U 


Date  Due;  03/22/95-UST 

03/31 /95-OTHERS 


Holding  Timets);  03 /27-29-BTEX.TVH.TEH 


Client  Project  I.D.  722450. 21020/MacDILL  AFB 


Client:  Parsons  Engineering  Science.  Inc. 

Address:  1700  Broadway  Suite  900 _ 

Denver.  CO  80290 _ 

Contact:  TODD  WIEDEMEIER _ 

Client  P.O.  722450.21020 _ 

Phone  #831-8150 _  Piix  #831-8208 _ 


Rush  STANDARD 


Shipping  Charges  N/A _ 

E.A.  Cooler  #  602 

Airbill  #  FEDEX  9581826192 

Custody  Seal  Intact? 

Cooler  X _  Bottles  _ 

COC  Present 

Sample  Tags  Present? 

sample  Tags  Listed? 

Sample (s)  Sealed? 


Btl  Log 


Special  Instructions  *PLUS  CHLOROBENZENE.  TEMB  &  TMB.  REPORT  ALL  SOILS  ON  A 
DRY  WEIGHT  BASIS.  ANALYYZE  ANMS/MSD  AND  DUPLICATE  ON  THIS  CLIENT ^S  SAMPLES 


Lab  Client 

ID 


X043  39A/B  75MP-2  ^2-4 


X04340A/B  75MP-2 (8-10 


Analysis 


*BTEX  _ 


*BTEX 


*BTEX _ 


*BTEX _ _ 


*BTEX  _ 


*BTEX  /%  MOISTURE 


*BTEX  (%  MOISTURE 


*BTEX 


*BTEX  (%  MOISTURE 


*BTEX  f%  MOISTURE 


*BTEX 


X04345A/B  75MP-4/8-10 


X04346A/B  75MP-4 


X04347A/B  75MP-5/4-6 


04348A/B  75MP-5J6-8 


X04349A/B  75SS-15f4-6 


X04350A/B  75SS-6/3-5 


X04353A/B 

75SD-1 

*BTEX 

MOISTURE! 

X04354A/B 

75SD-2 

*BTEX 

-1% 

MOISTURE! 

75SD-3 

*BTEX  f% 

MOISTURE! 

X04356A/B 

75SD-4 

*BTEX 

-li. 

MOISTURE! 

75 

*BTEX 

11 

MOISTURE 

X04357A/B 

75SW-1 

*BTEX 

W 

4  0V 

X04361A 

TRIP  BLANK 

*BTEX 

W 

4  0V 

X04351A/B 

75SS-6  f7-9) 

*BTEX.TVH 

S 

2WM 

•BTEX.TVH  (%  MOISTURE) S 


TUBE 


1  -.ample  to  be  returned 

Route  GC/MS  _  GC  4_ 

To  SxRec  C 

Page  l  of  2  Page(s) 


Metals 

QA/QC 


Wet  Chem  SxPrep 

Sales  C  File  Prig 

Custodian/ Date;'] 


Acctg 


hor-< 


Lab 

ID  # 

Client 

ID# 

Analysis 

Mtx 

Btl 

Loc 

X04339C 

75MP-2  f2-41 

TVH 

S 

2 

X04340C 

75MP-2  rS-lO) 

TVH 

S 

2 

X04341C 

75SS-3  f3-4^ 

TVH 

S 

2 

X04342C 

75SS-3  f8-10) 

TVH 

S 

2WM 

2 

X04344C 

75MP-3  ^3-5^ 

TVH 

S 

2WM 

2 

X04345C 

75MP-4  rS-lO) 

TVH 

S 

2WM 

2 

X04346B 

75MP-4  f 13-15) 

TVH 

S 

2WM 

2 

X04347C 

75MP-5  M-6) 

TVH 

S 

2 

X04348C 

75MP-5r6-8) 

TVH 

S 

2WM 

2 

X04349C 

75SS-15r4-6) 

TVH 

S 

2WM 

2 

X04350C 

75SS-6('3-5) 

TVH 

S 

2 

X04353C 

75SD-1 

TVH 

S 

2WM 

2 

X04354C 

75SD-2 

TVH 

5 

2WM 

2 

X04355C 

75SD-3 

TVH 

S 

2WM 

2 

X04360C 

75MP-7  r6-8) 

TVH 

3 

2WM 

2 

X04339D 

75MP-2  f2-4) 

TEH 

5 

2WM 

B7 

X04340D 

75MP-2  rs-lO) 

TEH 

5 

2WM 

B7 

X04341D 

75SS-3  r3-41 

TEH 

5 

2WM 

B7 

X04342D 

75SS-3  rs-io) 

TEH 

3 

2WM 

B7 

X04344D 

75MP-3  n-E) 

TEH 

S 

2WM 

B7 

X04347D 

75MP-5f4-6) 

TEH 

S 

2WM 

B7 

X04349D 

75SS-15r4-6) 

TEH 

5 

2WM 

B7 

X04350D 

75SS-6  r3-5) 

TEH 

S 

2WM 

B7 

X04351B 

75SS-6f7-9) 

TEH 

S 

2WM 

B7 

X04339E 

75MP-2  (’2-4) 

%  MOISTURE 

S 

4WM 

B7 

X04340E 

75MP-2  f8-10) 

%  M0I3TURE 

5 

4WM 

B7 

X04341E 

75SS-3  r3-4) 

%  MOISTURE 

5 

4WM 

B7 

X04342E 

75SS-3  f8-10) 

%  MOISTURE 

5 

4WM 

B7 

X04344E 

75MP-3  f3-5) 

%  MOISTURE 

S 

4WM 

B7 

X04347E 

75MP-5r4-6) 

%  MOISTURE 

5 

4WM 

B7 

X04350E 

75SS-6f3-5) 

%  MOISTURE 

5 

4WM 

B7 

X04351C 

75SS-6  f7-9) 

%  MOISTURE 

5 

TUBE 

B7 

X04343A 

7535-4(3-4) 

TOC(% 

MOISTURE) 

S 

2WM 

OUT 

X04350F 

7533-6(7-9) 

TOC 

5 

2WM 

OUT 

X04358A 

75MP-7 (4-6) 

TOC 

3 

2WM 

OUT 

X04359A 

75MP-17(4-6) 

TOC 

3 

2WM 

OUT 

Page  2  of 
Project  # 

2  Pages 
95-0871 

R=Sample  to  be  returned 


Lab 

Client 

ID  #  . 

ID#  . 

Analysis 

MtX 

Btl 

Loc 

X04339C 

75MP-2  ^2-41 

TVH 

5 

2WM 

2 

^■34340C 

75MP-2 (8-10^ 

TVH 

5 

2WM 

2 

'•)  .4341C 

75SS-3  f3-41 

TVH 

5 

2WM 

2 

X04342C 

75SS-3  f8-10) 

TVH 

5 

2WM 

2 

X04344C 

75MP-3  r3-5^ 

TVH 

5 

2WM 

2 

X04345C 

75MP-4  f8-10) 

TVH 

5 

2WM 

2 

X04346B 

75MP-4  ('13-15^ 

TVH 

5 

2WM 

2 

X04347C 

75MP-5  r4-6) 

TVH 

5 

2WM 

2 

X04348C 

75MP-5  f6-8^ 

TVH 

5 

2WM 

2 

X04349C 

75SS-15 (4-6) 

TVH 

5 

2WM 

2 

X04350C 

75SS-6  n-5) 

TVH 

5 

2WM 

2 

X04353C 

75SD-1 

TVH 

5 

2WM 

2 

X04354C 

75SD-2 

TVH 

5 

2WM 

2 

X04355C 

75SD-3 

TVH 

5 

2WM 

2 

X04360C 

75VIP-7  (6-8) 

TVH 

S 

2WM 

2 

X04339D 

75MP-2 (2-4) 

TEH 

2WM 

B7 

X04340D 

75MP-2f 8-103 

TEH 

5 

2WM 

B7 

X04341D 

75SS-3  r3-43 

TEH 

5 

2WM 

B7 

'  M342D 

75SS-3  f8-103 

TEH 

5 

2WM 

B7 

.  f344D 

75MP-3  (’3-53 

TEH 

5 

2WM 

B7 

X04347D 

75MP-5M-63 

TEH 

2WM 

B7 

X04349D 

75SS-15U-63 

TEH 

5 

2WM 

B7 

X04350D 

75SS-6r3-53 

TEH 

5 

2WM 

B7 

X04351B 

75SS-6f7-93 

TEH 

5 

2WM 

B7 

X04339E 

75MP-2  r2-43 

%  M0I5TURE 

5 

4WM 

B7 

X04340E 

75MP-2  f8-10) 

%  M0I5TURE 

5 

4WM 

B7 

X04341E 

75SS-3  f3-41 

%  M0I5TURE 

5 

4WM 

B7 

X04342E 

7555-3^8-10) 

%  M0I5TURE 

5 

4WM 

B7 

X04344E 

75MP-3  n-5) 

%  M0I5TURE 

5 

4WM 

B7 

X04347E 

75MP-5f4-6) 

%  M0I5TURE 

5 

4WM 

B7 

X04350E 

7555-6r3-5) 

%  M0I5TURE 

5 

4WM 

B7 

X04351C 

7555-6^7-9) 

%  MOISTURE 

S 

TUBE 

B7 

X04343A 

7555-4  f3-4) 

T0Cf%  MOISTURE) 

5 

2WM 

OUT 

X04350F 

755S-6f7-9) 

TOC 

5 

2WM 

OUT 

X04358A 

75MP-7  f4-6) 

TOC 

5 

2WM 

OUT 

'3586 

75MP-7 (4-6)METHOD 

BLANK  TOC 

5 

2WM 

OUT 

,359A 

75MP-17  M-6) 

TOC 

5 

2WM 

OUT 

Page  2  of  2  Pages 
Project  i  95-0871 


R=Sample  to  be  returned 
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, Container  Size  Ho'^.'lwtA  'j 


Axidxytical  Sample  Receipt/ChecX-in  Record 


Date  &  Time  Rac'd:  3~i7 //.nr) 

Client  pCir/oni  /fS _ _ 

Client  Project  ID(s) :  //oat?.//  /r/=^ 

EAL  Project  i^Cs)  :95-  0^7/ _ 

Cooler#  /P/  _  _ 

Ice  packs  N  Y  N  Y 

Temperature  °C  Y  _  _ 


Shipped  Via:  /C. _ 

(Airbill  #  if  applicable) 


EAL  Cooler (s) : 


M 


N  Y  N  Y  N 


1.  Custody  seal(s)  present: 

Seals  on  cooler  intact 
Seals  on  bottle  intact 

2.  Chain  of  Custody  present: 

3.  Containers  broken  or  leaking: 

(Comment  on  COC  if  Y) 

4.  Containers  labeled: 

5.  COC  agrees  w/  bottles  received: 

(Comment  on  COC  if  N) 

6.  COC  agrees  w/  labels: 

(Comment  on  COC  if  N) 

7.  Headspace  in  VOA  vials-waters  only 

(comment  on  COC  if  Y) 

8.  VOA  samples  preserved: 


Y  N 


- 7"'-  — -» 

< 

-XL 


9.  pH  measured  on  metals,  cyanide  or  phenolics*: _  _ 

List  discrepancies _ 

*Non-ElAL  provided  containers  only,  water  samples  only. 


10.  Metal  samples  present: 

Total  _  ,  Dissolved  _ 

D  or  PD  to  be  filtered: 
T,TR,D,PD  to  be  Preserved: 


N/A 


}/ 


K 


A 


11.  Short  holding  times: 
Specify  parameters_ 


XL 


12.  Multi-phase  sample (s)  present: 

13.  COC  signed  w/  date/time: 

Comments : _ 


X 


(Additional  comments  on  back) 
Custodian  Signature/Date: 


nstructions: 
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CHAIN  OF  CUSTODY  RECORD  /  ANALYTICAL  SERVICES  REQUEST 
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EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


ft 


% 


^  BTEX  Data  Report 

Client  Project  No.  ;  722450.21020 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

Methanol  Extract? 

%  Moisture 

Compound  Name 

75MP-2(2-4) 

X04339 

3/13/95 

3/17/95 

3/23/95 

3/24/95 

No 

1 3.80% 

Cas  Number 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration* 

ug/kg 

MacDill  AFB 
95-0871 

5.00 

8020 

Soil 

BX2032326 

MB032395 

PQL* 

ug/kg 

Benzene 

71-43-2 

U 

23 

Toluene 

108-88-3 

630 

23 

Ethyl  Benzene 

100-41-4 

680 

23 

Total  Xylenes 

1330-20-7 

*  * 

Chlorobenzene 

108-90-7 

*  * 

♦  * 

1 .3,5-trimethylbenzene 

108-67-8 

*  * 

♦  ♦ 

1 ,2,4-trimethylbenzene 

95-63-6 

*  * 

*  « 

1 ,2,3-trimethylbenzene 

526-73-8 

*  * 

*  * 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

*  » 

•  ♦ 

ft 


Ar 


ft 


ft 


ft 


ft 


Surrogate  Recovery  (a,a,a-Trifiuorotoluene);  128%  64%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  ^ 

The  Xylene  POL  is  for  a  single  peak. 

»•  =  See  BX2032229  for  noted  values,  df  =  125,  03/23/95. 

*  =  Dry  Weight  Basis. 

QUALIFIERS:  ft 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 


Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 


•  ••••••• 


•  • 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C: \HPCHEM\2\DATA\BX20323\026R0801.D 


C . J .  Cook 
BTEX2 

X04339  DF=5 

24  Mar  95  05; 54  AM 

24  Mar  95  06:19  AM 

23  Mar  95  03:56  PM 

5 

Project^:  95-0871  Client#: 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 
75MP-2(2-4)  Soil 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


^  BTEX  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

Methanol  Extract? 

%  Moisture 

Compound  Name 

75MP-2(2-4) 

X04339 

3/1 3/95 

3/17/95 

3/22/95 

3/23/95 

Yes 

13.80% 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration* 

ug/kg 

722450.21020 
MacDill  AFB 

95-0871 

125.00 

8020 

Soil 

8X2032229 

MEB032295 

PQL* 

ug/kg 

Benzene 

71-43-2 

♦  ♦ 

*  * 

Toluene 

108-88-3 

*  * 

** 

Ethyl  Benzene 

100-41-4 

*  « 

*  « 

Total  Xylenes 

1330-20-7 

640 

580 

Chlorobenzene 

108-90-7 

150  J 

580 

t 

1,3,5-trimethylbenzene 

108-67-8 

1800 

580 

1 ,2,4-trimethylbenzene 

95-63-6 

2000 

580 

1 ,2,3-trimethylbenzene 

526-73-8 

1400 

580 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

2300 

580 

» 


Jt 


» 


» 


Surrogate  Recovery  (a,a,a-Trifluorotoluene):  87%  64%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  POL  is  for  a  single  peak. 

*•  =  See  BX2032326  for  noted  values,  df=  5,  03/24/95. 

•  =  Dry  Weight  Basis. 

QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


\HPCHEM\2\DATA\BX20322\029R0701 . D 

j.  Cook  Page  Number 

pvo  Vial  Number 


C: \HPCHEM 
C.J.  Cook 
BTEX2 
X04339  D 


DF=125 


23  Mar  95 
23  Mar  95 
22  Mar  95 
125 

Project# : 


04  AM 
30  AM 


-0871  Client#: 


Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 
75MP-2 (2-4)  Soil 


1 

29 

1 

7 

BX2032 

BX2032. 

0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St. 

Wheat  Ridge,  CO  80033 

(303)  425-6021 

BTEX  Data  Report 

Client  Project  No. 

722450.210 

Client  Sample  Number 

75MP-2(8-10) 

MacDill  AFB 

Lab  Sample  Number 

X04340 

Lab  Project  No. 

95-0871 

Date  Sampled 

3/1 3/95 

Dilution  Factor 

1.00 

Date  Received 

3/17/95 

Method 

8020 

Date  Extracted/Prepared 

3/22/95 

Matrix 

Soil 

Date  Analyzed 

3/22/95 

Lab  File  No. 

BX2032213 

Methanol  Extract? 

No 

Method  Blank  No. 

MB032295 

%  Moisture 

17.39% 

Sample 

Compound  Name 

Cas  Number 

Concentration* 

PQL* 

ug/kg 

ug/kg 

Benzene 

71-43-2 

U 

4.8 

Toluene 

108-88-3 

U 

4.8 

Ethyl  Benzene 

100-41-4 

U 

4.8 

Total  Xylenes 

1330-20-7 

U 

4.8 

Chlorobenzene 

108-90-7 

U 

4.8 

1 ,3,5-trimethylbenzene 

108-67-8 

U 

4.8 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.8 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4.8 

1 ,2,3.4-tetramethylbenzene 

488-23-3 

5.0  J 

4.8 

% 


I 


<i) 


» 


» 


Surrogate  Recovery  (a, a, a-Trifluorotoluene):  94%  64%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

•  =  Dry  Weight  Basis. 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 


Quantitation  Limit  tPQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 


» 


» 


•  •  •  •  • 


•  • 


A 


Data  File  Name 


\HPCHEM\2\DATA\BX20322\013R0701 

Page 


Operator 

C.J.  Cook 

Instrument 

BTEX2 

Sample  Name 

X04340 

DF 

=  1 

Run  Time  Bar 

Code 

Acquired  on 

22  Mar 

9  5 

08  : 11 

PM 

Report  Created  on 

22  Mar 

95 

08:36 

PM 

Last  Recalib 

on 

22  Mar 

95 

04  :  04 

PM 

Multipl ier 

1 

Sample  Info 

Pro j  ec 

ft 

95-0871 

Client# 


D 

Number  :  1 

Vial  Number  :  13 

Injection  Number  :  1 
Sequence  Line  ;  7 
Instrument  Method;  BX203? 
Analysis  Method  :  BX2032 
Sample  Amount  :  0 
ISTD  Amount  : 

75MP-2(8-10)  Soil 


'r 

.r 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 

BTEX  Data  Report 

Client  Project  No.  :  722450.21020 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

Methanol  Extract? 

%  Moisture 

Compound  Name 

75MP-2(8-10) 

X04340DUP 

3/1 3/95 

3/17/95 

3/22/95 

3/22/95 

No 

17.39% 

Cas  Number 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration* 

ug/kg 

MacDill  AFB 
95-0871 
1.00 

8020 

Soil 

BX2032214 

MB032295 

PQL* 

ug/kg 

Benzene 

71-43-2 

U 

4.8 

Toluene 

108-88-3 

U 

4.8 

Ethyl  Benzene 

100-41-4 

1.2  J 

4.8 

Total  Xylenes 

1330-20-7 

3.5  J 

4.8 

Chlorobenzene 

108-90-7 

U 

4.8 

1,3,5-trimethylbenzene 

108-67-8 

U 

4.8 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.8 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4.8 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

9.3 

4.8 

Surrogate  Recovery  (a, a, a-Trifluorotoluene):  87%  64%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  POL  is  for  a  single  peak. 

•  =  Dry  Weight  Basis. 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Deteptioivtlmit  as  determined  by  EPA  SW846,  Vol.  IB,  Part  II,  pa.  8000-14. 


Approve 


-TFT  Surrogate  (%  REC.) 


po-Xyiene/Slyrene 


.2.3.4 -Telranielhylbenzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Mu  Itipl ier 
Sample  Info 


C: \HPCHEM\2\DATA\BX20322\014R0701.D 


C.J.  Cook 

BTEX2 

X04340DUP 


DF=1 


22  Mar  95  08:55  PM 
22  Mar  95  09:20  PM 
22  Mar  95  04:04  PM 
1 

Project#:  95-0871  Client#: 


Page  Number  : 

Vial  Number  : 

Injection  Lumber  : 
Sequence  Line  : 
Instrument  Method: 
Analysis  Method  : 
Sample  Amou  it 
ISTD  Amount  : 

75MP-2 (8-10)  Soil 


1 

14 

1 

7 

BX2032  : 

BX203  22  .riT 
0 


•  • 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


0 


BTEX  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

Methanol  Extract? 

%  Moisture 

Compound  Name 

:  75MP-3(3-5) 

;  X04344 
:  3/14/95 
:  3/17/95 
:  3/22/95 
:  3/23/95 
:  No 

:  1 5.00% 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  RIe  No. 

Method  Blank  No. 

Sample 

Concentration 

ug/kg 

722450.21020 

MacDill  AFB 

95-0871 

1.00 

8020 

Soil 

BX2032222 

MB032295 

PQL 

ug/kg 

i 

Benzene 

71-43-2 

U 

4.7 

Toluene 

108-88-3 

U 

4.7 

Ethyl  Benzene 

100-41-4 

U 

4.7 

1 

Total  Xylenes 

1330-20-7 

U 

4.7 

Chlorobenzene 

108-90-7 

U 

4.7 

1,3, 5-trimethylbenzene 

108-67-8 

U 

4.7 

» 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.7 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4.7 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

U 

4.7 

W 

Surrogate  Recovery  (a,a,a-Trifluoroto(uene): 

83% 

64%-130%  (QC  limits) 

Note;  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

•  =  Dry  Weight  Basis. 


( 


QUALIFIERS:  » 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  es  imated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Lim'i  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the  ^ 

Method  Det^tiprl^ Limit  as  determined  by  EPA  SW846,  Vol.  IB,  Part  II.  pa.  8000-14. 


•  •  •  •  •  •  •  •  •• 
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-TFT  Surrogate  (%  REC.) 


^p-Yy|pj^ 


0 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Mu  Itipl ier 
Sample  Info 


C; \HPCHEM\2\DATA\BX20322\022R0701.D 


C.J.  Cook 

BTEX2 

X04344DUP 

23  Mar  95 
23  Mar  95 
22  Mar  95 
1 

Project# : 


DF=1 


02 
03  : 
04 


52 

17 

04 


AM 

AM 

PM 


95-0871  Client# 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 
75MP-3(3-5)  Soil 


1 

22 

1 

7 

BX2032:  : 

BX20322  .i-il 
0 


•  • 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 

BTEX  Data  Report 

Client  Project  No. 


722450.21020 


Client  Sample  Number 

75MP-4(8-10) 

MacDill  AFB 

Lab  Sample  Number 

X04345 

Lab  Project  No. 

95-0871 

Date  Sampled 

3/14/95 

Dilution  Factor 

1.00 

Date  Received 

3/17/95 

Method 

8020 

1 

Date  Extracted/Prepared 

3/22/95 

Matrix 

Soil 

Date  Analyzed 

3/23/95 

Lab  File  No. 

BX2032223 

Methanol  Extract? 

No 

Method  Blank  No. 

MB032295 

%  Moisture 

16.96% 

Sample 

Compound  Name 

Cas  Number 

Concentration* 

PQL* 

» 

ug/kg 

ug/kg 

Benzene 

71-43-2 

U 

4.8 

Toluene 

108-88-3 

0.9  J 

4.8 

Ethyl  Benzene 

100-41-4 

16 

4.8 

Total  Xylenes 

1330-20-7 

1.5  J 

4.8 

Chlorobenzene 

108-90-7 

U 

4.8 

1 ,3,5-trimethylbenzene 

108-67-8 

U 

4.8 

i 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.8 

1 ,2,3-trimethylb0nzene 

526-73-8 

U 

4.8 

1 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

14 

4.8 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

87% 

64%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

•  =  Dry  Weight  Basis. 

QUALIFIERS: 

E  =  Extrapolated  value 

» 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 

Quantitation  Limit  (PQL). 

<§) 


PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
MethodD€te^on  Limit  as  determined  by  EPA  SW846,  Vol.  IB,  Part  II,  pa.  8000-14. 

NA  =  Noti^vailabfe.^ 


Analyst 


Approved 


•  • 


» 


U1 


OD 


0 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


•P''' 


C: \HPCHEM\2\DATA\BX20322\023R0701 .D 


C.J.  Cook 
BTEX2 

X04345  DF=1 


23 
23 
2? 

1 

Project# : 


Mar 

Mar 

Mar 


95 

95 

95 


03 
04  , 
04  ; 


37 

02 

04 


AM 

AM 

PM 


95-0871  Client#; 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 
75MP-4(8-10)  Soil 


1 

23 

1 

7 

BX2032  : 

BX20322  ..il 
0 


i) 


EVERGREEN  ANALYTICAL,  INC. 


4036  Youngfield  St. 

Wheat  Ridge.  CO  80033 

(303)  425-6021 

BTEX  Data  Report 

Client  Project  No. 

722450.21020 

Client  Sample  Number 

75MP-4(13-15) 

MacDill  AFB 

Lab  Sample  Number 

X04346 

Lab  Project  No. 

95-0871 

Date  Sampled 

3/14/95 

Dilution  Factor 

1.00 

Date  Received 

3/17/95 

Method 

8020 

Date  Extracted/Prepared 

3./22/95 

Matrix 

Soil 

Date  Analyzed 

3/23/95 

Lab  File  No. 

BX2032224 

Methanol  Extract? 

No 

Method  Blank  No. 

MB032295 

%  Moisture 

17.77% 

Sample 

Compound  Name 

Cas  Number 

Concentration* 

PQL* 

ug/kg 

ug/kg 

Benzene 

71-43-2 

U 

4.9 

Toluene 

108-88-3 

U 

4.9 

Ethyl  Benzene 

100-41-4 

u 

4.9 

Total  Xylenes 

1330-20-7 

u 

4.9 

Chlorobenzene 

108-90-7 

u 

4.9 

1,3,5-trimethylbenzene 

108-67-8 

u 

4.9 

1 ,2,4-trimethylbenzene 

95-63-6 

u 

4.9 

1 ,2,3-trimethylbenzene 

526-73-8 

u 

4.9 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

1.3  J 

4,9 

Surrogate  Recovery  (a,a,a-Trifluorotoluene):  95%  64%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

•  =  Dry  Weight  Basis. 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
imit  as  determined  by  EPA  SW846,  Vol.  IB,  Part  II,  pa.  8000-14. 


Analyst  Appr 


oved' 


Data  File  Name 
Operator 
I nstrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Mult  ip  1  ier 
Sample  Info 


C: \HPCHEM\2\DATA\BX20322\024R0701 . D 
C.J.  Cook  Page  Number  :  1 

BTEX2  Vial  Number  :  24 

X04346  DF=1  Injection  Number  :  1 

Sequence  Line  :  7 

23  Mar  95  04:21  AM  Instrument  Method:  BX2032. 

23  Mar  95  04:46  AM  Analysis  Method  :  BX20322.M'I 

22  Mar  95  04:04  PM  Sample  Amount  :  0 

1  ISTD  Amount  : 

Project#:  95-0871  Client#:  7  5MP-4 (13-15)  Soil 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St. 

Wheat  Ridge,  CO  80033 

(303)  425-6021 

• 

BTEX  Data  Report 

Client  Project  No. 

722450.21020 

Client  Sample  Number 

75MP-5(4-6) 

MacDill  AFB 

Lab  Sample  Number 

X04347 

Lab  Project  No. 

95-0871 

Date  Sampled 

3/14/95 

Dilution  Factor 

1.00 

Date  Received 

3/17/95 

Method 

8020 

Date  Extracted/Prepared 

3/22/95 

Matrix 

Soil 

Date  Analyzed 

3/23/95 

Lab  File  No. 

BX2032225 

Methanol  Extract? 

No 

Method  Blank  No. 

MB032295 

%  Moisture 

15.13% 

Sample 

Compound  Name 

Cas  Number 

Concentration* 

PQL* 

ug/kg 

ug/kg 

Benzene 

71-43-2 

U 

4.7 

Toluene 

108-88-3 

U 

4.7 

Ethyl  Benzene 

100-41-4 

U 

4.7 

Total  Xylenes 

1330-20-7 

U 

4.7 

Chlorobenzene 

108-90-7 

U 

4.7 

1 ,3,5-trimethylbenzene 

108-67-8 

U 

4.7 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.7 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4.7 

1 ,2,3,4-tetramethylb8nzene 

488-23-3 

u 

4.7 

Surrogate  Recovery  (a,a,a  Tfifluorotoluene);  88%  64%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

•  =  Dry  Weight  Basis. 


QUALIFIERS: 

E  =  Extrapolated  value 

IJ  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Det^tiomtimit  as  determined  by  EPA  SW846,  Vol.  IB,  Part  11.  pa.  8000-14. 

NA  =  Not  avaiLafitC-/^ 


/.../ 

,'S 


/ 


0,'  I-  - 
c  /  ■-/ 


Analyst 


Approved 


Data  File  Name 
Operator 
I nstrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
r^ultipl er 
Sample  Info 


C: \HPCHEM\2\DATA\BX20322\025R0701 .D 


C.J.  Cook 
BTEX2 

X04347  DF=1 

23  Mar  95  05:06  AM 

23  Mar  95  05:31  AM 

22  Mar  95  04:04  PM 

1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


Project^:  95-0371  Client#:  75MP-5(4-6)  Soil 


1 

25 

1 

7  • 

8X20321 
BX2  03  2  2  .... 

0 


-T^  s.  T-  • 


EVERGREEN  ANALYTICAL,  INC. 


4036  Youngfield  St. 

Wheat  Ridge,  CO  80033 

(303)  425-6021 

BTEX  Data  Report 

Client  Project  No. 

722450.21020 

Client  Sample  Number 

75MP-5(6-8) 

MacDill  AFB 

Lab  Sample  Number 

X04348 

Lab  Project  No. 

95-0871 

Date  Sampled 

3/14/95 

Dilution  Factor 

1.00 

Date  Received 

3/17/95 

Method 

8020 

Date  Extracted/Prepared 

3/22/95 

Matrix 

Soil 

Date  Analyzed 

3/23/95 

Lab  File  No. 

BX2032226 

Methanol  Extract? 

No 

Method  Blank  No. 

MB032295 

%  Moisture 

17.55% 

Sample 

Compound  Name 

Cas  Number 

Concentration* 

PQL* 

ug/kg 

ug/kg 

Benzene 

71-43-2 

U 

4.9 

Toluene 

108-88-3 

U 

4.9 

Ethyl  Benzene 

100-41-4 

U 

4.9 

Total  Xylenes 

1330-20-7 

U 

4.9 

Chlorobenzene 

108-90-7 

U 

4.9 

1 ,3.5-trimethylbenzene 

108-67-8 

U 

4,9 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.9 

1 .2,3-trimethylbenzene 

526-73-8 

U 

4.9 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

U 

4,9 

Surrogate  Recovery  (a, a, a-Trifluorotoluene);  91%  64%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

•  =  Dry  Weight  Basis. 


QUALIFIERS; 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  l^te^oii  Limit  as  determined  by  EPA  SW846,  Vol.  IB.  Part  II,  pa.  8000-14. 

NA  =  Not  avalfabl^ 


Anafyst 


Approved 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C: \HPCHEM\2\DATA\BX20322\026R0701 . D 


C.J.  Cook 
BTEX2 
X04348  D 


DF=1 


23  Mar  95 
23  Mar  95 
22  Mar  95 
1 

Project# 


-0871  Client# 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 
75MP-5{6-8)  Soil 


1 

26 

1 

7 

BX2032r 

BX20322 

0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021  ' 


BTEX  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

Methanol  Extract? 

%  Moisture 

Compound  Name 

75MP-7(6-8) 

X04360 

3/1  5/95 

3/17/95 

3/23/95 

3/24/95 

No 

16.80% 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration* 

ug/kg 

722450.21020 

MacDill  AFB 

95-0871 

1.00 

8020 

Soil 

BX2032322 

MB032395 

PQL* 

ug/kg 

Benzene 

71-43-2 

U 

4.8 

Toluene 

108-88-3 

U 

4.8 

Ethyl  Benzene 

100-41-4 

u 

4.8 

Total  Xylenes 

1330-20-7 

u 

4.8 

Chlorobenzene 

108-90-7 

u 

4.8 

1 ,3,5-trimethylbenzene 

108-67-8 

0.6  J 

4.8 

1 ,2,4-trimethylbenzene 

95-6.3-6 

0.5  J 

4.8 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4.8 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

0.7  J 

4.8 

Surrogate  Recovery  (a,a,a-Trifiuorotoluene): 

93% 

64%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  o!  three  isomers,  two  of  which  co-e!ute. 

The  Xylene  PQL  is  for  a  single  peak. 

•  =  Dry  Weight  Basis. 

QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  out  not  detected. 

8  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 

as  determined  by  EPA  SW846,  Vol.  IB,  Part  II,  pa.  8000-14. 


Approved'”' 
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Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Mu  1 1 ipl ier 
Sample  Info 


C: \HPCHEM\2 

\DATA\BX20323\022R0801.D 

C . J ,  Cook 

Page  Number 

1 

BTEX2 

Vial  Number 

22 

X04360  DF= 

1 

Injection  Number 

1 

Sequence  Line 

8 

24  Mar  95 

02:52  AM 

Instrument  Method 

BX20323 

24  Mar  95 

03:17  AM 

Analysis  Method 

BX20323 

23  Mar  95 

03:56  PM 

Sample  Amount 

0 

1 

ISTD  Amount 

Project# ;  95-0871  Client# : 

75MP-7(6-8)  Soil 

EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


BTEX  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

Methanol  Extract? 

%  Moisture 

Compound  Name 

75MP-7(6-8) 

X04360DUP 

3/15/95 

3/17/95 

3/23/95 

3/24/95 

No 

16.80% 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration* 

ug/kg 

722450.21020 
MacDill  AFB 
95-0871 

1.00 

8020 

Soil 

BX2032323 

MB032395 

PQL* 

ug/kg 

Benzene 

71-43-2 

U 

4.8 

Toluene 

108-88-3 

U 

4.8 

Ethyl  Benzene 

100-41-4 

u 

4.8 

Total  Xylenes 

1330-20-7 

u 

4.8 

Chlorobenzene 

108-90-7 

u 

4.8 

1 ,3,5-trimethylbenzene 

108-67-8 

1.2  J 

4.8 

1 ,2,4-trimethylbenzene 

95-63-6 

1.2  J 

4.8 

1 .2.3-trimethylbenzene 

526-73-8 

U 

4.8 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

1.4  J 

4.8 

Surrogate  Recovery  (a, a, a-Trifluorotoluene):  88%  64%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

*  =  Dry  Weight  Basis. 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Dete^KOpdamit  as  determined  by  EPA  SW846,  Vol.  IB,  Part  II,  pa.  8000-14. 

NA  =  Not  availa^le^^ 


' 


u' 


Analyst 


Approved 


» 


^i.3,5-Trimelhylben2ene 
6=— 1.2,4-Trimelhylben2ene 


1.2.3.4'TelranieLhyibenzene 


Data  File  Name 
Operator 
I nstrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C: \HPCHEM\2\DATA\BX20323\023R0801. D 


C . J .  Cook 

BTEX2 

X04360DUP 

24  Mar  95 
24  Mar  95 
23  Mar  95 
1 

Project# : 


03:38  AM 
04:03  AM 
03:56  PM 

95-0871  Client#: 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 
75MP-7(6-8)  Soil 


1 

23 

1 

8 

BX2032' 

BX2032; 

0 


\ 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(3031  425-6021 


BTEX  Data  Report 

Client  Project  No. 

722450.21020 

1 

Client  Sample  Number 

75SD-1 

MacDill  AFB 

Lab  Sample  Number 

X04353 

Lab  Project  No. 

95-0871 

Date  Sampled 

3/15/95 

Dilution  Factor 

1 .00 

Date  Received 

3/17/95 

Method 

8020 

Date  Extracted/Prepared 

3/23/95 

Matrix 

Soil 

1 

Date  Analyzed 

3/23/95 

Lab  File  No. 

BX2032312 

Methanol  Extract? 

No 

Method  Blank  No. 

MB032395 

%  Moisture 

10.69% 

Sample 

Compound  Name 

Cas  Number 

Concentration* 

PQL* 

ug/kg 

ug/kg 

Benzene 

71-43-2 

U 

4.5 

Toluene 

108-88-3 

U 

4.5 

Ethyl  Benzene 

100-41^ 

U 

4.5 

Total  Xylenes 

1330-20-7 

U 

4.5 

Chlorobenzene 

108-90-7 

U 

4.5 

1,3.5-trimethylbenzene 

108-67-8 

U 

4.5 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.5 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4.5 

i 

1 ,2.3,4-tetramethylbenzene 

488-23-3 

U 

4.5 

w 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

75% 

64%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

» 

The  Xylene  PQL  is  for  a  single  peak. 
*  =  Dry  Weight  Basis. 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQLI. 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  D^tectitjn  Limit  as  determined  by  EPA  SW846.  Vol.  IB.  Part  II,  pa.  8000-14. 

NA  =  Not  available^  ^  / 

. 


Analyst 


Approved 


•  • 


01 

0 

0 

0 


0) 

0 

0 

0 


03  (0 
0  0  0 
0  0  c 
0  0  0 


J>r 


» 


I 


» 


» 


Data  File  Name 

Operator 

Instrument 


C: \HPCHEM\2\DATA\BX20323\012R0801. 
C.J.  Cook  Page 
BTEX2  Vial 


Sample  Name  : 

Run  Time  Bar  Code: 

X04353 

DF 

=  1 

Acquired  on 

2  3  Mar 

95 

07  :  20 

Report  Created  on: 

2  3  Mar 

95 

07:45 

Last  Recalib  on  : 

23  Mar 

95 

03  :  56 

Multiplier  : 

1 

Sample  Info  : 

Pro j  ec 

t#: 

95-087 

PM 

PM 

PM 


Client# : 


V 


D 

Number 
Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 
75SD-1  Soil 


1 

12 

1 

8 

BX2  0? 
BX203. 
0 


MT 

.MI 


EVERGREEN  ANALYTICAL,  INC. 


4036  Youngfield  St. 

Wheat  Ridge,  CO  80033 

(303)  425-6021  ' 

BTEX  Data  Report 

Client  Project  No. 

722450.21020 

Client  Sample  Number 

75SD-1 

MacDill  AFB 

Lab  Sample  Number 

X04353DUP 

Lab  Project  No. 

95-0871 

Date  Sampled 

3/15/95 

Dilution  Factor 

1.00 

Date  Received 

3/17/95 

Method 

8020 

Date  Extracted/Prepared 

3/23/95 

Matrix 

Soil 

Date  Analyzed 

3/23/95 

Lab  File  No. 

BX2032313 

Methanol  Extract? 

No 

Method  Blank  No. 

MB032395 

%  Moisture 

10.69% 

Sample 

Compound  Name 

Cas  Number 

Concentration* 

PQL* 

ug/kg 

ug/kg 

Benzene 

71-43-2 

U 

4.5 

Toluene 

108-88-3 

U 

4.5 

Ethyl  Benzene 

100-41-4 

U 

4.5 

Total  Xylenes 

1330-20-7 

U 

4.5 

Chlorobenzene 

108-90-7 

U 

4.5 

1,3, 5-trimethylbenzene 

108-67-8 

U 

4.5 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.5 

1 ,2.3-trimethylbenzene 

526-73-8 

U 

4.5 

1 .2,3,4-tetramethyibenzene 

488-23-3 

U 

4.5 

Surrogate  Recovery  (a, a, a-Trifluorotoluene):  68%  64%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  tor  a  single  peak. 

*  =  Dry  Weight  Basis. 


QUALIFIERS: 

E  =  Extrapolated  value 

U  -  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quaiititation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  D^tectjprf  Limit  as  determined  by  EPA  SW846,  Vol.  IB,  Part  II,  pa.  8000-14. 

NA  =  Not  avditat 


Analyst 


Approved 


W  Surrogate  (%  REC. 


yTOerizerfe 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C: \HPCHEM\2\DATA\BX20323\013R0801 . D 


C . J .  Cook 

BTEX2 

X04353DUP 

23  Mar  95 
23  Mar  95 
23  Mar  95 
1 

Project# : 


08:05  PM 
08:30  PM 
03:56  PM 

95-0871  Client#: 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 
75SD-1  Soil 


1 

13 

1 

8 

BX203? 

BX203 

0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


BTEX  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 
Methanol  Extract? 

%  Moisture 

Compound  Name 

Benzene 


75SD-2 

X04354 

3/15/95 

3/17/95 

3/23/95 

3/23/95 

No 

10.72% 
Cas  Number 

71-43-2 


Client  Project  No. 

Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 
Method  Blank  No. 

Sample 

Concentration* 

_ ug/kg _ 

U 


722450.21020 
MacDill  AFB 
95-0871 
1 .00 
8020 
Soil 

BX2032314 

MB032395 


Toluene 


108-88-3 


Ethyl  Benzene 


100-41-4 


Total  Xylenes 


1330-20-7 


Chlorobenzene 


108-90-7 


1 , 3, 5-trimethylbenzene 


108-67-8 


1 ,2,4-trimethylbenzene 


95-63-6 


1 ,2,3-trimethylbenzene 


526-73-8 


1 .2.3.4-tetr3methylbenzene 


488-23-3 


Surrogate  Recovery  (a.aja-Tritluorotoluene);  71% 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

•  =  Dry  Weight  Basis. 


64%-130%  (QC  limits) 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for.  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Dete^on  Limit  as  determined  by  EPA  SW846,  Vol.  IB,  Part  II,  pa.  8000-14. 

NA  =  ,  y 


/"Arralyst 


Approved 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C: \HPCHEM\2\DATA\BX2  03  2  3\014R08  01.  D 


C.J.  Cook 
BTEX2 
X04354  D1 

23  Mar  95 
23  Mar  95 
23  Mar  95 
1 

Project# : 


95-0871  Client 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I  STD  Amount 
75SD-2  Soil 


1 

14 

1 

8 

BX2032 

BX203: 

0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


BTEX  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

Methanol  Extract? 

%  Moisture 

Compound  Name 

75SD-3 

X04355 

3/15/95 

3/17/95 

3/23/95 

3/23/95 

No 

11.87% 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration* 

ug/kg 

722450.21020 
MacDill  AFB 

95-0871 

1 .00 

8020 

Soil 

BX2032317 

MB032395 

PQL* 

ug/kg 

Benzene 

71-43-2 

U 

4.5 

Toluene 

108-88-3 

u 

4.5 

Ethyl  Benzene 

100-41-4 

u 

4.5 

Total  Xylenes 

1330-20-7 

0.9  J 

4.5 

Chlorobenzene 

108-90-7 

U 

4.5 

1 ,3,5-trimethylbenzene 

108-67-8 

u 

4.5 

1 ,2,4-trimethylbenzene 

95-63-6 

u 

4.5 

1 ,2,3-trimethylbenzene 

526-73-8 

u 

4.5 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

u 

4.5 

Surrogate  Recovery  (a,a,a-Trifluorotoluene):  66%  64%-1  30%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

*  =  Dry  Weight  Basis. 


QUALIFIERS. 

E  =  Extrapolated  value 

U  =  Compound  analyzed  'o.,  rjt  not  detected. 

B  ■-  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  D^iectio^t^imit  as  determined  by  EPA  SW846,  Vol.  IB.  Part  II.  pa.  8000-14. 

NA  -  Not  aj^;dfTabl.»<'’0^  , 


1_LU- 


Analyst 


Approved 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


:: \HPCHEM\2\DATA\BX20323\017R0801. D 


: . j .  Cook 
JTEX2 

C04355  DF=1 


Mar 

Mar 

Mar 


95 

95 

95 


11 
1 1 
03 


05 

30 

56 


PM 

PM 

PM 


■roject#:  95-087  1  Client,^' 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 
5SD-3  Sell 


1 

17 

1 

8 

BX203  2 ' 
BX2032 


0 


» 


(♦ 


•¥ 


» 


» 


» 


» 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St. 

Wheat  Ridge,  CO  80033 

(303)  425-6021 

BTEX  Data  Report 

Client  Project  No. 

722450.21020 

Client  Sample  Number 

75SD-4 

MacDill  AFB 

Lab  Sample  Number 

X04356 

Lab  Project  No. 

95-0871 

Date  Sampled 

3/15/95 

Dilution  Factor 

5.00 

Date  Received 

3/17/95 

Method 

8020 

Date  Extracted/Prepared 

3/23/95 

Matrix 

Soil 

Date  Analyzed 

3/23/95 

Lab  File  No. 

BX2032318 

Methanol  Extract? 

No 

Method  Blank  No. 

MB032395 

%  Moisture 

37.24% 

Sample 

Compound  Name 

Cas  Number 

Concentration* 

PQL* 

ug/kg 

ug/kg 

Benzene 

71-43-2 

U 

32 

Toluene 

108-88-3 

U 

32 

Ethyl  Benzene 

100-41-4 

U 

32 

Total  Xylenes 

1330-20-7 

U 

32 

Chlorobenzene 

108-90-7 

U 

32 

1 ,3,5-trimethylbenzene 

108-67-8 

U 

32 

1 ,2,4-trimethylben2ene 

95-63-6 

U 

32 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

32 

T  ,2,3,4-tetramethylbenzene 

488-23-3 

9.6  J 

32 

Surrogate  Recovery  (a,a,a-Trifluorotoluene):  85%  64%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

*  =  Dry  Weight  Basis. 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 


Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 


Analyst  Approved 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multipl ier 
Sample  Info 


C: \HPCHEM\2\DATA\BX20323\018R0801 . D 


C.J.  Cook 
BTEX2 

X04356  DF=5 


23  Mar  95 

24  Mar  95 
23  Mar  95 
5 


11:50  PM 
00: 15  AM 
03:56  PM 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I  STD  Amount 


Project#:  95-0871  Client#:  75SD-4  Soil 


•  •  • 


•  •  •  • 


•  • 


0  0  0  6 


EVERGREEN  ANALYTICAL,  INC. 


4036  Youngfield  St. 

Wheat  Ridge,  CO  80033 

(303)  425-6021 

BTEX  Data  Report 

Client  Project  No. 

722450.21020 

Client  Sample  Number 

75SS-3(3-4) 

MacDill  AFB 

Lab  Sample  Number 

X04341 

Lab  Project  No. 

95-0871 

Date  Sampled 

3/13/95 

Dilution  Factor 

1.00 

Date  Received 

3/17/95 

Method 

8020 

Date  Extracted/Prepared 

3/22/95 

Matrix 

Soil 

Date  Analyzed 

3/22/95 

Lab  File  No. 

BX203221 5 

Methanol  Extract? 

No 

Method  Blank  No. 

MB032295 

%  Moisture 

14.37% 

Sample 

Compound  Name 

Cas  Number 

Concentration* 

PQl  * 

ug/kg 

ug/kg 

Benzene 

71-43-2 

U 

4.7 

Toluene 

108-88-3 

U 

4.7 

Ethyl  Benzene 

100-41-4 

U 

4.7 

Total  Xylenes 

1330-20-7 

0.7  J 

4.7 

Chlorobenzene 

108-90-7 

U 

4.7 

1 ,3,5-trimethylbenzene 

108-67-8 

U 

4.7 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4,7 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4.7 

1 ,2,3,4-tetr3methylbenzene 

488-23-3 

U 

4.7 

Surrogate  Recovery  (a,a,a-Trifluorotoluene);  91%  64%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

•  =  Dry  Weight  Basis. 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Detectiop^Limit  as  determined  by  EPA  SW846,  Vol.  IB,  Part  II,  pa.  8000-14. 

NA  =Not 


Analyst' 


Approved 


Data  File  Name 
Operator 
I nstrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multipl ier 
Sample  Info 

I'l  v--^ 


C: \HPCHEM\2\DATA\BX20322\015R0701 .D 
C.J.  Cook  Page  Number 

BTEX2  Vial  Number 

X04341  DF=1  Injection  Number 

Sequence  Line 

22  Mar  95  09:40  PM  Instrument  Method 

22  Mar  95  10:05  PM  Analysis  Method 

22  Mar  95  04:04  PM  Sample  Amount 

I  ISTD  Amount 

Project#:  95-0871  Client#:  7  5SS- 3 ( 3  ~4 )  Soil 


22  Mar  95 
22  Mar  95 
22  Mar  95 


09:40  PM 
10:05  PM 
04:04  PM 


1 

15 

1 

7 

BX2032 

BX2032. 

0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St. 

Wheat  Ridge,  CO  80033 

(303)  425-6021 

BTEX  Data  Report 

Client  Project  No. 

722450.21020 

Client  Sample  Number 

75SS-3(8-10) 

MacDill  AFB 

Lab  Sample  Number 

X04342 

Lab  Project  No. 

95-0871 

Date  Sampled 

3/13/95 

Dilution  Factor 

1.00 

Date  Received 

3/17/95 

Method 

8020 

Date  Extracted/Prepared 

3/22/95 

Matrix 

Soil 

Date  Analyzed 

3/22/95 

Lab  File  No. 

BX2032218 

Methanol  Extract? 

No 

Method  Blank  No. 

MB032295 

%  Moisture 

17.99% 

Sample 

Compound  Name 

Cas  Number 

Concentration* 

PQL* 

ug/kg 

ug/kg 

Benzene 

71^3-2 

U 

4.9 

Toluene 

108-88-3 

U 

4.9 

Ethyl  Benzene 

100-41-4 

U 

4.9 

Total  Xylenes 

1330-20-7 

U 

4.9 

Chlorobenzene 

108-90-7 

U 

4.9 

1,3,5-trimethylbenzene 

108-67-8 

U 

4.9 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.9 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4.9 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

1.9  J 

4.9 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

81% 

64%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

•  =  Dry  Weight  Basis. 


% 


» 


Ar 


» 


K 


» 


QUALIFIERS: 

E  -  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Dejectioir Limit  as  determined  by  EPA  SW846,  Vo'.  IB.  Part  II,  pa.  8000-14. 

NA  =Not  avaif^lje 

^  //  // 

'rni 


UUL 


Approved 


» 


•  •••••• 


Analyst 


•  • 


•  •  • 


Soil 


EVERGREEN  ANALYTICAL,  INC. 


4036  Youngfield  St. 

Wheat  Ridge.  CO  80033 

(303)  425-6021 

BTEX  Data  Report 

Client  Project  No. 

722450.21020 

Client  Sample  Number 

75SS-6(3-5) 

MacDill  AFB 

Lab  Sample  Number 

X04350 

Lab  Project  No. 

95-0871 

Date  Sampled 

3/15/95 

Dilution  Factor 

1.00 

Date  Received 

3/17/95 

Method 

8020 

Date  Extracted/Prepared 

3/22/95 

Matrix 

Soil 

Date  Analyzed 

3/23/95 

Lab  File  No. 

BX2032228 

Methanol  Extract? 

No 

Method  Blank  No. 

MB032295 

%  Moisture 

15.12% 

Sample 

Cuiiipound  Name 

Cas  Number 

Concentration- 

PQL* 

ug/kg 

ug/kg 

Benzene 

71-43-2 

U 

4.7 

Toluene 

108-88-3 

U 

4.7 

Ethyl  Benzene 

100^1-4 

U 

4.7 

Total  Xylenes 

1330-20-7 

U 

4.7 

Chlorobenzene 

108-90-7 

U 

4.7 

1,3, 5-trimethylbenzene 

108-67-8 

U 

4.7 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.7 

1 .2,3-trimethylbenzene 

526-73-8 

U 

4.7 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

U 

4.7 

Surrogate  Recovery  (a, a,a-Trifluorotoluene):  85%  64%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

•  =  Dry  Weight  Basis. 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 


PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  D^ectfon  Limit  as  determined  by  EPA  SW846,  Vol.  IB,  Part  II,  pa.  8000-14. 


,\nalyst 


Approved 


^  O'  ro  Q)  0  ■ 


Data  File  Name 

Operator 

Instrument 


Sample  Info 


C: \HPCHEM\2\DATA\BX20322\028R0701 . D 
C.J.  Cook  Page  Number 

BTEX2  Vial  Number 

Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 
75SS-6(3-5)  Soil 


Sample  Name 
Run  Time  Bar 

Code 

X04350 

DF 

=  1 

Acquired  on 

23 

Mar 

95 

07  :  20 

AM 

Report  Created  on 

23 

Mar 

95 

07  :  45 

AM 

Last  Recalib 
Multiplier 

on 

22 

1 

Mar 

95 

04  :  04 

PM 

Project#:  95-0871  Client#: 


1 

28 

1 

7 

BX203? 

BX2032. 

0 


4 


» 


(*) 


4 


«¥ 


»  4 


» 


4 


»  1 


»  • 


I  < 


»  « 


»  « 


i  « 


»  « 


•  •  • 


•  • 


•  • 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St. 

Wheat  Ridge,  CO  80033 

(303)  425-6021 

BTEX  Data  Report 

Client  Project  No. 

722450.21020 

Client  Sample  Number 

75SS-6(7-9) 

MacDill  AFB 

Lab  Sample  Number 

X04351 

Lab  Project  No. 

95-0871 

Date  Sampled 

3/15/95 

Dilution  Factor 

1.00 

Date  Received 

3/17/95 

Method 

8020 

Date  Extracted/Prepared 

3/23/95 

Matrix 

Soil 

Date  Analyzed 

3/24, '9  5 

Lab  File  No. 

BX2032324 

Methanol  Extract? 

No 

Method  Blank  No. 

MB032395 

%  Moisture 

19.65% 

Sample 

Compound  Name 

Cas  Numbei 

Concentration* 

PQL* 

ug/kg 

ug/kg 

Benzene 

71-43-2 

U 

5.0 

Toluene 

108-88-3 

U 

5.0 

Ethyl  Benzene 

100-41-4 

U 

5.0 

Total  Xylenes 

1330-20-7 

U 

5.0 

Chlorobenzene 

108-90-7 

U 

5.0 

1 .3,5-trimethylbenzene 

108-67-8 

u 

5.0 

1 ,2,4-trimethylbenzene 

95-63-6 

u 

5.0 

1 ,2,3-trimethylbenzene 

526-73-8 

u 

5.0 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

u 

5.0 

i 


% 


< 


i 


Ar 


»  4 


»  « 


»  •  < 


I  « 


Surrogate  Recovery  (a, a,a-Trifluorotoluene):  93%  64%-130%  (QC  limits) 

»  « 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

•  =  Dry  Weight  Basis. 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  IPQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Detecjjpn  LhpR  as  determined  by  EPA  SW846,  Vol.  IB,  Part  II.  pa,  8000-14. 

NA  =  Not  availa 


Analyst' 


Approved 


»  « 


i  « 


»  « 


•  •••••••• 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C: \HPCHEM\2\DATA\BX20323\024R0801 . D 
C.J.  Cook  Page  Number 

BTEX2  Vial  Number 

X04351  DF=1  Injection  Number 

Sequence  Line 

24  Mar  95  04:22  AJ4  Instrument  Method 

24  Mar  95  04:48  AM  Analysis  Method 

23  Mar  95  03:56  PM  Sample  Amount 

1  I STD  Amount 

Project#:  95-0871  Client#:  75SS-6{7_-9)  Soil 


1 

24 

1 

8 

BX2032_ 
BX20323 .MT 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St. 

Wheat  Ridge,  CO  80033 

(303)  425-6021 

BTEX  Data  Report 

Client  Project  No. 

722450.21020 

Client  Sample  Number 

75SS-6(22-24) 

MacDill  AFB 

Lab  Sample  Number 

X04352 

Lab  Project  No. 

95-0871 

Date  Sampled 

3/15/95 

Dilution  Factor 

1.00 

Date  Received 

3/17/95 

Method 

8020 

Date  Extracted/Prepared 

3, '23/95 

Matrix 

Soil 

Date  Analyzed 

3/24/95 

Lab  File  No. 

BX2032325 

Methanol  Extract? 

No 

Method  Blank  No. 

MB032395 

%  Moisture 

16.18% 

Sample 

Compound  Name 

Cas  Number 

Concentration* 

PQL* 

ug/kg 

ug/kg 

Benzene 

71^3-2 

3.3  J 

4.8 

Toluene 

108-88-3 

U 

4.8 

Ethyl  Benzene 

100-41-4 

U 

4.8 

Total  Xylenes 

1330-20-7 

U 

4.8 

Chlorobenzene 

108-90-7 

U 

4.8 

1,3,5-trimethy(benzene 

108-67-8 

U 

4.8 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.8 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4.8 

1 ,2,3.4-tetramethylbenzene 

488-23-3 

U 

4.8 

I 


% 


» 


» 


» 


I 


Surrogate  Recovery  (a, a, a-Trifluorotoluene):  86%  64%-130%  (QC  limits) 

» 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

•  =  Dry  Weight  Basis. 


QUALIFIERS:  • 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 


Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 


ft 


01 

0 

0 

0 


05 

0 

0 

0 


n) 

0 

0 

0 


0 

0 

0 

0 


ft 


ft 


ft 


ft 


ft 


ft 


ft 


Data  File  Name 
Operator 

Instrument 

C: \HPCHEM\2 
C.J.  Cook 
BTEX2 

\DATA\BX2  03  2  3\02  5R0801 .  D 

Page  Number 

Vial  Number 

Sample  Name 

Run  Time  Bar  Code 

X04352 

DF= 

1 

Injection  Number 
Sequence  Line 

Acquired  on 

24  Mar 

95 

05:09  AM 

Instrument  Method 

Report  Created  on 

24  Mar 

95 

05:34  AM 

Analysis  Method 

Last  Recalib  on 
Multiplier 

23  Mar 
1 

95 

03:56  PM 

Sample  Amount 

ISTD  Amount 

Sample  Info 

Project#:  95-0871  Client#: 

75SS-6(22-24)  So 

1 

25 

1 

8  • 

BX2  0:>  F 
BX2032 J  .N 
0 


ft 


% 


•  •  • 


Soil 


0  0  0  6 


EVERGREEN  ANALYTICAL,  INC. 


4036  Youngfield  St. 

Wheat  Ridge.  CO  80033 

(303)  425-6021 

BTEX  Data  Report 

Client  Project  No. 

:  722450.21020 

Client  Sample  Number 

75SS-1  5(4-6) 

MacDill  AFB 

Lab  Sample  Number 

X04349 

Lab  Project  No. 

:  95-0871 

Date  Sampled 

3/14/95 

Dilution  Factor 

:  1.00 

Date  Received 

3/17/95 

Method 

:  8020 

Date  Extracted/Prepared 

3/22/95 

Matrix 

:  Soil 

Date  Analyzed 

3/23/95 

Lab  File  No. 

:  BX2032227 

Methanol  Extract? 

No 

Method  Blank  No. 

:  MB032295 

%  Moisture 

16.97% 

Sample 

Compound  Name 

Cas  Number 

Concentration* 

PQL* 

ug/kg 

ug/kg 

Benzene 

71-43-2 

U 

4.8 

Toluene 

108-88-3 

U 

4.8 

Ethyl  Benzene 

100^1-4 

U 

4.8 

Total  Xylenes 

1330-20-7 

U 

4.8 

Chlorobenzene 

108-90-7 

U 

4.8 

1,3, 5-trimethylbenzene 

108-67-8 

U 

4.8 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.8 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4.8 

1 ,2,3.4-tetramethylbenzene 

488-23-3 

U 

4.8 

I 


% 


(§) 


» 


I 


» 


» 


Surrogate  Recovery  (a,a,a-Trifluorotoluene):  86%  64%-130%  (QC  limits) 

» 

Note;  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

•  =  Dry  Weight  Basis. 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  D^ec^on  Limit  as  determined  by  EPA  SW846,  Vol.  IB,  Part  II,  pa.  8000-14. 

NA  =Not 


Analyst 


Approved 


» 


••••••• 


•  • 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


:  \HPCHEM\2\DATA\BX20322\027R0701.D 

_  ^  VT 


J.  Cook 
1TEX2 
:04349  D 


DF=1 


Mar  95 
Mar  95 
Mar  9  5 


06:36  AM 
07:01  AM 
04:04  PM 


’roject#:  95-0871  Client^: 


Page  Number  : 

Vial  Number  : 

Injection  Number  : 
Sequence  Line  : 
Instrument  Method: 
Analysis  Method  : 
Sample  Amount  : 
ISTD  Amount  : 

75SS-15 (4-6)  Soil 


1 

27 

1 

7 

BX203  M 
BX2032<:  .M 
0 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

BTEX  Data  Report 


f 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

Methanol  Extract? 

%  Moisture 

Compound  Name 

75SW-1 

X04357 

3/1  5/95 

3/17/95 

3/23/95 

3/24/95 

No 

NA 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration 

ug/L 

722450.21020 
MacDill  AFB 

95-0871 

1.00 

602 

Water 

BX2032320 

MB032395 

PQL 

ug/L 

Benzene 

71-43-2 

U 

4.0 

Toluene 

108-88-3 

U 

4.0 

Ethyl  Benzene 

100-41-4 

U 

4.0 

Total  Xylenes 

1330-20-7 

U 

4.0 

Chlorobenzene 

108-90-7 

U 

4.0 

1,3,5-trimethylbenzene 

108-67-8 

U 

4.0 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.0 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4.0 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

U 

4.0 

» 


» 


I 


Surrogate  Recovery  (a, a,a-Trifluorotolucne):  90%  70%-130%  (QC  limits) 

» 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 


QUALIFIERS:  ' 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 

Quantitation  Limit  (PQL).  | 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 


•  ••••••• 


•  • 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C: \HPCHEM\2\DATA\BX20323\020R0801 . D 


C.J.  Cook 
BTEX2 

X04357  DF=1 


24 

24 

23 

1 


Mar 

Mar 

Mar 


95 

95 

95 


01:21 
01:46 
03  :  56 


AM 

AM 

PM 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


Project#:  95-0371  Client#:  75SW-1  Water 


1 

20 

1 

8 

BX2032 

BX20323 

0 


» 


% 


I 


» 


I 


» 


I 


» 


( 


( 


( 


< 


( 


( 


•  • 


•  • 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


» 

% 


0 


TOTAL  EXTRACTABLE  HYDROCARBONS 
TEH  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


» 


% 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


75MP-2(8-10)  Client  Project  No. 

X04340  Lab  Project  No. 

3/13/95  EPA  Method  No. 

3/17/95  Matrix 

3/20/95  Method  Blank 

3/24/95 


722450.21020/MACDI 

95-0871 

3500/M0D.  8015 
SOIL 

SB032095 


» 


Compound 

Spike 

Added 

(ug/mL) 

Sample 

Concentration 

(ug/mL) 

MS 

Concentration 

(ug/mL) 

MS 

%REC 

QC 

Limits 

%REC 

Jet  Fuel  A 

1000 

217 

1170 

95 

60-140 

f 


»  • 


Compound 

Spike 

Added 

(ug/mL) 

MSD 

Concentration 

(ug/mL) 

MSD 

%REC 

RPD 

Q 

Lin 

RPD 

C 

lits 

%REC 

Jet  Fuel  A 

1000 

1090 

87 

8.8 

50 

60-140 

»  4 

*  =  Values  outside  of  QC  limits. 


RPD: 

0 

out  of 

(1) 

outside  limits. 

Spike  Recovery: 

0 

out  of 

(1) 

outside  limits. 

Comments:  NA  =  Not  analyzed/not  applicable 

Values  reported  in  ug/mL  in  the  liquid  extract. 


»  4 

O' 

V 

»  4 


•  •  • 


Data  F’lie  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C ; \HPCHEM\2\DATA\JET0323\016R0101 . D 
Dawn  N.  Guildner  Page  Number 


TEH 

X04340  MS 

24  Mar  95  12:05  PM 

24  Mar  95  12:40  PM 

2  4  MAR  9  5  0  8:06  AM 
1 

Soil  Matrix  Spike 


Vial  Numlaer 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

16 

1 

1 

JET0323 . 
JET0323 . 
0 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

TOTAL  VOLATILE  HYDROCARBONS 
TVH  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


75SS-6(7-9) 

X04352 

3/13/95 

3/17/95 

3/23/95 

3/23/95 


Client  Project  No. 
Lab  Project  No. 
EPA  Method  No. 
Matrix 

Method  Blank 


722450.21020/MACD 
95-0871 
5030/8015  Mod 
SOIL 

MB022395 


« 


Spike 

Sample 

MS 

QC 

Compound 

Added 

Concentration 

Concentration 

MS 

Limits 

(mg/L) 

(mg/L) 

(mg/L) 

%REC 

%REC 

Gasoline 

5.00 

2.53 

8.58 

121 

60-140 

Compound 

Spike 

Added 

(mg/L) 

MSD 

Concentration 

(mg/L) 

MS 

%REC 

RPD 

Q 

Lin 

RPD 

C 

tits 

%REC 

Gasoline 

5.00 

9.12 

132 

8.5 

50 

60-140 

•  =  Values  outside  of  QC  limits. 


»  • 


RPD; 

0 

out  of 

(1) 

outside  limits 

Spike  Recovery; 

0 

_ out  of 

(2) 

outside  limits 

»  • 


Comments;  NA=Not  analyzed/not  applicable. 


»  « 


»  « 


•  • 


x:  O  ^4-  3  S  S  IVl  S  D 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge',  CO  80033 
(303)  425-6021 


BTEX  Soil  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


75SS-3(3-4) 

X04341 

3/13/95 

3/17/95 

3/22/95 

3/22/95 


Client  Project  No. 

Lab  Project  No. 
EPA  Method  No. 
Matrix 

Lab  File  Number(s) 
Method  Blank 


:  722450.21020 
MacDill  AFB 
;  95-0871 
:  8020 
;  Soil 

:  BX2032216,17 
:  MB032295 


Compound 

Spike 

Added 

(ug/L) 

Sample 

Concentration 

(ug/L) 

MS 

Concentration 

(ug/L) 

MS 

%REC 

QC 

Limits 

%REC 

Benzene 

20.0 

0.0 

17.5 

88 

65-121 

Toluene 

20.0 

0.0 

18.1 

91 

69-117 

Ethyl  Benzene 

20.0 

0.0 

17.1 

86 

68-118 

m,p-Xylene 

40.0 

0.0 

33.6 

84 

66-116 

o-Xylene 

20.0 

0.0 

17,2 

86 

73-117 

Chlorobenzene 

20.0 

0.0 

17.0 

85 

65-121 

1,3,5-TMB 

20.0 

0.0 

16.9 

85 

65-121 

1,2,4-TMB 

20.0 

0.0 

16.4 

82 

65-121 

1,2,3-TMB 

20.0 

0.0 

16.0 

80 

65-121 

1,2,3,4-TeMB 

20.0 

0.0 

15,5 

78 

65-121 

Compound 

Spike 

Added 

(ug/L) 

MSD 

Concentration 

(ug/L) 

MSD 

%REC 

RPD 

Q 

Lin 

RPD 

C 

tits 

%REC 

Benzene 

20.0 

17.7 

89 

1.1 

17.4 

65-121 

Toluene 

20.0 

17.5 

88 

3.4 

15.8 

69-117 

Ethyl  Benzene 

20.0 

17.6 

88 

2.9 

11.9 

68-118 

m,p-Xylene 

40.0 

34.9 

87 

3.8 

15.4 

66-116 

o-Xylene 

20.0 

17.6 

88 

2.3 

13.2 

73-117 

Chlorobenzene 

20.0 

17.0 

85 

0.0 

17.4 

65-121 

1,3,5-TMB 

20.0 

16.9 

85 

0.0 

17.4 

65-121 

1,2,4-TMB 

20.0 

15.4 

77 

6.3 

17,4 

65-121 

1,2,3-TMB 

20.0 

16.4 

82 

2,5 

17.4 

65-121 

1,2,3,4-TeMB 

20.0 

14.4 

72 

7,4 

17.4 

65-121 

*  =  Values  outside  of  QC  limits. 

RPD:  0  out  of  (10)  outside  limits. 

Spike  Recovery;  0  out  of  (20)  outside  limits. 


Comments: 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C: \HPCHEM\2\DATA\BX20322\016R0701.D 


C.J.  Cook 
BTEX2 

X04341MS  DF=1 


22  Mar  95 
22  Mar  95 
22  Mar  95 
1 


10:24  PM 
10:49  PM 
04 : 04  PM 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


Project#:  95-0871  Client#:  75MP-3(3-4: 


1 

16 

1  » 

7 

BX2032 
BX20322  .M' 

0 

» 


c 


Soil 


Benzene 


TFT  Surrogate  {Z  REC  ; 


-Toluene 


ene 


-o-Xylene/Slyrene 


- 1.3.5-Tnmelhylbenzene 

- 1.2.4 -Trimelhylbenzene 

.2.3-Trimelhy!benzene 


-1. 2.3.4 -Telramethylbenzene 


Data  File  Name 
Operator 
Instrument 
■Sample  Name 
in  Time  Bar  Code 
.jquired  on 
Report  Created  on 
Last  Recalib  on 
Multipl ier 
Sample  Info 


C: \HPCHEM\2\DATA\BX20322\017R0701 . D 


C.J.  Cook 
BTEX2 

X04341MSD  DF=1 


22  Mar  95 
22  Mar  95 
22  Mar  95 
1 


11:09  PM 
11:34  PM 
04:04  PM 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

17 

1 

7 

BX20322 -NTH 
BX20322 -MTH 
0 


Project,#:  95-0871  Client#;  75MP-3(3-4; 


Soil 


•  • 


EVERGREEN  ANALYTICAL.  INC. 


4036  Youngfield  St. 

Wheat  Ridge,  CO  80033 

(303)  425-6021 

BTEX  Data  Report 

Client  Project  No. 

722450.21020 

Client  Sample  Number 

Trip  Blank 

MacDill  AFB 

Lab  Sample  Number 

X04361 

Lab  Project  No. 

95-0871 

Date  Sampled 

3/15/95 

Dilution  Factor 

1.00 

Date  Received 

3/17/95 

Method 

8020 

Date  Extracted/Prepared 

3/23/95 

Matrix 

Water 

Date  Analyzed 

3/24/95 

Lab  File  No. 

BX2032321 

Methanol  Extract? 

No 

Method  Blank  No. 

MB032395 

%  Moisture  NA 

Sample 

Compound  Name 

Cas  Number 

Concentration 

PQL 

ug/L _ ug/L 


Benzene 

71-43-2 

U 

4.0 

Toluene 

108-88-3 

U 

4.0 

Ethyl  Benzene 

100-41-4 

u 

4.0 

Total  Xylenes 

1330-20-7 

u 

4.0 

Chlorobenzene 

108-90-7 

u 

4.0 

1,3, 5  -trimethylbenzene 

108-67-8 

u 

4.0 

1 ,2,4-trimethylbenzene 

95-63-6 

u 

4.0 

1 ,2,3-trimethylbenzene 

526-73-8 

u 

4.0 

1 ,2.3,4-tetramethylbenzene 

488-23-3 

u 

4.0 

Surrogate  Recovery  (a, a, a-Trifluorotoluene):  89%  70%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quar^ation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  D^t^tfon  Limit  as  determined  by  EPA  SW846,  Vol.  18,  Part  II.  pa.  8000-14. 

NA  =  Not  aVailal5le/N€^^applicable. 


.Analyst 


:p  Xylcirc- 


nmmnyTueniiene 


Data  File  Name 
Operator 
I nstrument 
“^^mple  Name 

T  Time  Bar  Code 
quired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C: \HPCHEM\2\DATA\BX20323\021R0801.D 


C.J.  Cook  Page  Number 

BTEX2  Vial  Number 

X04361  DF=1  Injection  Number 

Sequence  Line 

24  Mar  95  02:07  AM  Instrument  Method 

24  Mar  95  02:32  AM  Analysis  Method 

23  Mar  95  03:56  PM  Sample  Amount 

1  ISTD  Amount 

Project#:  95-0S71  Client#:  Trip  Blank  Water 


1 

21 

1 

8 

BX20323 .MTH 
BX20323 .MTH 
0 


•  • 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 

BTEX  Data  Report 
Method  Blank  Report 


% 


I 


i) 


Method  Blank  Number 

Date  Extracted/Prepared 

Date  Analyzed 

;  MB032295 
;  3/22/95 
;  3/22/95 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

722450.21020 

MacDill  AFB 

95-0871 

1.00  1 
8020 

Water 

BX2032210 

Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

PQL  » 

ug/L 

Benzene 

71-43-2 

U 

4.0 

Toluene 

108-88-3 

U 

4.0 

Ethyl  Benzene 

100-41-4 

U 

4.0  • 

Total  Xylenes 

1330-20-7 

U 

4.0 

Chlorobenzene 

108-90-7 

U 

4.0 

1,3,5-trimethylbenzene 

108-67-8 

U 

w 

4.0 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.0 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4,0  , 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

U 

4.0 

Surrogate  Recovery  (a,a,a-Trifluorotoluene):  81%  70%-130%  (QC  limits) 

» 

Note;  Total  Xylenes  consist  of  three  isomers,  two  ')f  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 


QUALIFIERS;  ' 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for.  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 

Quantitation  Limit  (PQL).  ^ 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 


■A 


(Jl 


0) 


CD 


0 


CJI 


w 

0 


Data  File  Name 


C: \HPCHEM\2\DATA\BX20322\010R0701. D 


Operator 

C.J.  Cook 

Page  Number  :  1 

Instrument 

BTEX2 

Vial  Number  :  10 

r  nple  Name 

MB032295- 

WATER 

Injection  Number  :  1 

Time  Bar 

Code 

Sequence  Line  :  7 

t.  .aired  on 

22  Mar  95 

05:57 

PM 

Instrument  Method:  BX20322.MTH 

Report  Created  on 

22  Mar  95 

06:22 

PM 

Analysis  Method  :  BX20322.MTH 

Last  Recalib 

on 

22  Mar  95 

04  :  04 

PM 

Sample  Amount  :  0 

Multiplier 

1 

I STD  Amount  : 

•  • 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

BTEX  Data  Report 
Method  Blank  Report 


Client  Project  No.  :  722450.21020 


Method  Blank  Number 

Date  Extracted/Prepared 

Date  Analyzed 

;  MEB032295 
:  3/22/95 
:  3/23/95 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

MacDill  AFB 

95-0871 

125.00 

8020 

MeOH  Ext. 
BX2032220 

Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

PQL 

ug/L 

Benzene 

71-43-2 

U 

500 

Toluene 

108-88-3 

U 

500 

Ethyl  Benzene 

100-41-4 

U 

500 

Total  Xylenes 

1330-20-7 

U 

500 

Chlorobenzene 

108-90-7 

U 

500 

1,3,5-trimethylben2ene 

108-67-8 

U 

500 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

500 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

500 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

U 

500 

Surrogate  Recovery  (a,a,a-Trifluorotoluene):  89%  70%-130%  (QC  limits) 

Note;  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Dete^iojy Limit  as  determined  by  EPA  SW846,  Vol.  IB,  Part  II,  pa.  8000-14. 

NA  =Not  availaUfe, 


Analyst 


Ajsproved 


Data  File  Name  : 
Dperator  : 
Instrument  : 
Sample  Name  : 
r  Time  Bar  Code: 
‘  ^aired  on  : 
Report  Created  on: 
Last  Recalib  on  : 
'Multiplier 


C: \HPCHEM\2\DATA\BX20322\020R0701. D 
C.J.  Cook  Page  Number 

BTEX2  Vial  Number 

MEB032295  Injection  Number 

Sequence  Line 

23  Mar  95  01:23  AM  Instrument  Method 

23  Mar  95  01:43  AM  Analysis  Method 

22  Mar  95  04:04  PM  Sample  Amount 

1  ISTD  Amount 


1 

20 

1 

7 

BX20322 .MTH 


BX20322.MTK 

0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


BTEX  Data  Report 
Method  Blank  Report 


Method  Blank  Number 

Date  Extracted/Prepared 

Date  Analyzed 

:  MB032395 
:  3/23/95 
:  3/23/95 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

722450. 21C 
MacDill  AFB 

95-0871 

1.00 

8020 

Water 

BX2032310 

Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

PQL 

ug/L 

Benzene 

71^3-2 

U 

4.0 

Toluene 

108-88-3 

U 

4  0 

Ethyl  Benzene 

100-41-4 

U 

4.0 

Total  Xylenes 

1330-20-7 

U 

4.0 

Chlorobenzene 

108-90-7 

U 

4.0 

1 ,3, 5-trimethylbenzene 

108-67-8 

U 

4.0 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.0 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4.0 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

U 

4.0 

Surrogate  Recovery  (a,a,a-Trifluorotoluene):  90%  7(D%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Det^tiop-ljmit  as  determined  by  EPA  SW846,  Vol.  IB,  Part  II,  pa.  8000-14. 

NA  =  Not  avails 

mL. 


Analyst 


Approved 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

BTEX  Data  Report 
Laboratory  Control  Sample  ILCS) 


LCS  Number 

Date  Extracted/Prepared 

Date  Analyzed 

Spike  Amount  (ug/L) 

:  LCS032295 
:  3/22/95 
:  3/22/95 
:  40.0 

Dilution  Factor 
Method 

Matrix 

Lab  File  No. 

;  1.00 
:  502 
:  Water 
;  8X2032211 

Compound  Name 

Cas 

Number 

LCS 

Concentration 

ug/L 

LCS 

% 

■Recovery 

QC  Limit 
%  Recovery 

Benzene 

71^3-2 

36.8 

92.0% 

57,5%-l  10.0% 

Toluene 

108-88-3 

34.6 

86.5% 

65.0%-107.5% 

Ethyl  Benzene 

100-41-4 

34.7 

86.8% 

65.0%- 120.0% 

m,p-Xylene 

NA 

34.1 

85.3% 

62.5%-1 17.5% 

o-Xylene 

95-47-6 

33.7 

84.3% 

65.0%-120.0% 

®  Chlorobenzene 

108-90-7 

34.3 

85.8% 

70.0%-1 15.0% 

1 ,3,5-trimethylbenzene 

108-67-8 

35.5 

88.8% 

60.0%-!  17.5% 

1 .2,4-trimethylbenzene 

95-63-6 

29.1 

72.8% 

57.5%-1 15.0% 

1 ,2,3-trimethylbenzene 

526-73-8 

34.3 

85.8% 

72.5%-122.5% 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

33.5 

83.8% 

NA 

Surrogate  Recovery  (a, a,a-Trifiuorotoluene);  82%  70%-130%  (QC  limits) 


% 


Ar 


» 


9 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 


9 


9 


9 


•  ••••••• 


•  • 


% 


CJI 


0) 


0) 


0 


Data  File  Name  : 
Operator  : 

Instrument  : 

Sample  Name 
Run  Time  Bar  Code: 
Acquired  on  : 

Report  Created  on: 
Last  Recalib  on  : 
Multiplier  : 


C:\HPCHEM\2\DATA\BX20322\011R0701. D 


C.J.  Cook 

BTEX2 

LCS032295 

22  Mar  95 
22  Mar  95 
22  Mar  95 


06:41  PM 
07:06  PM 
04:04  PM 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

11 

1  ■ 

7 

BX203  .Ml 
BX20322 .Ml 
0 


» 


EVERGREEN  ANALYTICAL,  INC. 

4036  Yoongfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


BTEX  Data  Report 
Laboratory  Control  Sample  (LCS) 


LCS  Number 

Date  Extracted/Prepared 

Date  Analyzed 

Spike  Amount  (ug/L) 

:  LCS032395 
:  3/23/95 
;  3/23/95 
:  40.0 

Dilution  Factor 
Method 

Matrix 

Lab  File  No. 

:  1.00 
:  602 

;  Water 
:  BX20323n 

Compound  Name 

Cas 

Number 

LCS 

Concentration 

ug/L 

LCS 

% 

Recovery 

QC  Limit 
%  Recovery 

Benzene 

71-43-2 

36.9 

92.3% 

57.5%-1 10.0% 

Toluene 

108-88-3 

35.6 

89.0% 

65.0%-107.5% 

Ethyl  Benzene 

100-41-4 

36.0 

90.0% 

65.0%-120.0% 

m,p-Xylene 

NA 

36.6 

91.5% 

62.5%-1 17.5% 

o-Xylene 

95-47-6 

34.2 

85.5% 

65.0%-120.0% 

Chlorobenzene 

108-90-7 

35.4 

88.5% 

70,0%-115.0% 

1 ,3,5-trimethylbenzene 

108-67-8 

37.0 

92.5% 

60.0%-1 17.5% 

1 ,2,4-trimethylbenzene 

95-63-6 

30.1 

75.3% 

57.5%-115.0% 

1 ,2,3-trimethylbenzene 

526-73-8 

35.6 

89.0% 

72,5%-122.5% 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

35.5 

88,8% 

NA 

Surrogate  Recovery  (a,a,a-Trifluorotoluene):  98%  70%-130%  (QC  limits) 


QUALIFIERS. 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 


ata  File  Name 
perator 
nstrument 
ample  Name 
un  Time  Bar  Code 
cquired  on 
eport  Created  on 
ast  Recalib  on 
ult ipl ier 


C: \HPCHEM\2\DATA\BX20323\011R0801.D 


C . J .  Cook 

BTEX2 

LCS032395 

23  Mar  95  06:35  PM 

23  Mar  95  07; 30  PM 

23  Mar  95  03:56  PM 

1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

11 

1 

8 

BX20323 
BX20323 .MT 
0 


External  Standard  Report 


i) 


'=ita  File  Name 
jerator 


Instrument 
Sample  Name 
Run  Time  Bar  Code. 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
.  Multiplier 
Sample  Info 


C:\HPCHEM\2\DATA\BX20323\  0801. D 


C.J.  Cook 
BTEX2 

1.0  ppb  BTEX  MIX 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


23  Mar  95  04:17  PM 
23  Mar  95  04:42  PM 
23  Mar  95  03:56  PM 
1 

STD  REF  #1644,  3/10/95,  0.5  UG/ML  (M  &  P-XYLENE  PRESENT);  + 
1,2,3  &  1 , 2 , 4-Trimethylbenzene 


1 

8 

1 

8 

BX20323 .MTH 
BX20323 .MTH 
0 


Sig.  2  in  C:\HPCHEM\2\DATA\BX20323\008R0801.D 


Ret  Time 

1  1 

Area 

Type 

width 

1  1 

Ref# 

ug/L 

1  1 

Name 

1 

1  1 

2.452  * 

not 

found 

if 

1  "  1 

1 

1 

4.902 

662 

BV 

0.095 

1 

3.204 

Benzene 

6.798 

35775 

PV 

0.105 

1-R 

98.651 

TFT  Surrogate  (%  REC.) 

8 . 555 

667 

BV 

0.092 

1 

2 . 805 

Toluene 

11.180 

645 

BV 

0 . 106 

1 

2.661 

Chlorobenzene 

11.435 

783 

PV 

0.096 

1 

1.394 

.Ethyl  Benzene 

11.680 

1791 

W 

0.094 

1 

-0.189 

m, p-Xylene 

12 .400 

665 

PV 

0.077 

1 

1.854 

o-Xylene/ Styrene 

14.340 

1763 

PV 

0.113 

1 

1.380 

1,3, 5-Trimethylbenzene 

15.038 

2270 

PV 

0.080 

1 

1.950 

1,2, 4-Trimethylbenzene 

15.240  * 

not 

found 

* 

1 

15. 567 

636 

BV 

0.083 

1 

2.307 

*15.803 

2097 

W 

0.077 

1 

0.698 

1,2,3 -Tr imethy Ibenzene 

16.089  * 

not 

found 

* 

1 

18.764 

689 

BV 

0.062 

1 

0.938 

1,2,3, 4-Tetramethylbenzene 

Time  Reference  Peak 
3 


Expected  RT  Actual  RT  Difference 

6.750  6.798  0.048 


Not  all  calibrated  peaks  were  found 


I 


(Jl 

0 

0 

0 


0 

0 

0 


03  (D 
0  0  0 
0  0  0 
0  0  0 


I 


» 


» 


» 


» 


» 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C: \HPCHEM\2\DATA\BX20323\008R0801.D 


C.J.  Cook 
BTEX2 

1.0  ppb  BTEX  MIX 

23  Mar  95  04:17  PM 

23  Mar  95  04:42  PM 

23  Mar  95  03:56  PM 

1 

STD  REF  #1644,  3/10/95,  0. 
1,2,3  &  1 , 2 , 4-Trimethyiben 


Page  Number  :  1 

Vial  Number  :  8 

Injection  Number  :  1 
Sequence  Line  :  8 
Instrument  Method:  BX20323  .,.r: 
Analysis  Method  ;  BX20323.MT. 
Sample  Amount  :  0 
ISTD  Amount  : 

UG/ML  (M  &  P-XYLENE  PRESENT) ; 

ene 


% 


» 


External  Standard  Report 


^Tta  File  Name 
arator 
± nstrument 
Sample  Name 
Run  Time  Bar  Code' 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multipl ier 
Sample  Info 


C; \HPCHEM\2\DATA\BX2  0  322\Q^8R0701  .D 


C.J.  Cook 
BTEX2 

1.0  ppb  BTEX  -MIX 


22 

23 

22 

1 


Mar  95 
Mar  95 
MAR  95 


04:24  PM 
08:56  AM 
04:04  PM 


STD  REF  #1644,  3/10/95,  0.5  UG/ML 
1,2,3  &  1 , 2 , 4-Tr imethy Ibenzene 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 

(M  £>  P-XYLENE  PRESENT)  ; 


1 

8 

1 

7 

BX20322 .MTH 
BX20322 .MTH 
0 


Sig.  2  in  C:\HPCHEM\2\DATA\BX20322\008R0701.D 


Ret  Time 

1 -  1  - 

Area 

Type 

width 

1  ...  .  1 

Ref# 

ug/L 

1  •  "I 

Name 

1 

I  i 

2.452  * 

not 

found 

1 

■k 

1 

1  _  _  _  _ 

4 .860 

438 

PV 

0.067 

1 

1.864 

Benzene 

6 . 789 

39381 

PV 

0.099 

1-R 

87 . 650 

TFT  Surrogate  (%  REC.) 

8 . 562 

933 

PV 

0 . 094 

1 

1 . 820 

Toluene 

11.144 

534 

BV 

0.069 

1 

1 . 698 

Chlorobenzene 

11.428 

529 

PV 

0 . 064 

1 

0.289 

Ethyl  Benzene 

11.672 

1477 

BV 

0.077 

1 

-2.219 

m, p-Xylene 

12 . 389 

1035 

BV 

0.093 

1 

1.133 

o-Xylene/ Styrene 

14.332 

1481 

BV 

0 . 103 

1 

-0. 0133 

1,3, 5-Tr imethy Ibenzene 

15 . 022 

2932 

BV 

0.083 

1 

1 . 035 

1,2,4 -Trimethyl benzene 

15.240  * 

not 

found 

* 

1 

^5.484 

1180 

PV 

0 . 154 

1 

4 . 187 

•5.799 

2933 

w 

0.079 

1 

0.0762 

1,2, 3-Tr imethylbenzene 

16.330 

794 

w 

0. 105 

1 

10.218 

18 . 764 

948 

w 

0.059 

1 

0.600 

1,2,3, 4 -Tetramethy Ibenzene 

Time  Reference  Peak 
3 


Expected  RT 
6 . 750 


Actual  RT 
6.789 


Difference 

0.039 


Not  all  calibrated  peaks  were  found 


» 


I 


» 


•  •  • 


•  •  • 


•  • 


O' 

0 

0 


Q 

0 

0 


^} 

0 

0 


CD 

0 

0 


0 

0 

0 


% 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C: \HPCHEM\2\DATA\BX20322\008R0701.D 
C.J.  Cook  Page  Number 

BTEX2  Vial  Number 

1.0  ppb  BTEX  MIX  Injection  Number 

Sequence  Line 

22  Mar  95  04:24  PM  Instrument  Method 

22  Mar  95  04:50  PM  Analysis  Method 

22  Mar  95  04:04  PM  Sample  Amount 

1  ISTD  Amount 

STD  REF  #1644,  3/10/95,  0.5  UG/ML  (M  &  P-XYLENE  PRESENT); 
1,2,3  &  1 , 2 , 4-Trimethylbenzene 


1 

8 

1 

7 

BX20322. 
BX20322 .MT; 
0 


EVERGREEN  ANALYTICAL,  INC. 
4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  VOLATILE  HYDROCARBONS  (TVH) 


Date  Sampled 

:  3/13-15/95 

Client  Project  Number 

:  722450. 21020/MACDILL  AFB 

Date  Received 

:  3/17/95 

Lab  Project  Number 

:  95-0871 

Date  Prepared 

:  3/22,23/95 

Matrix 

:  Soil 

Date  Analyzed 

:  3/22,23/95 

Method  Number 

:  5030/Mod. 801 5 

Evergreen 

Client 

Surrogate 

TVH* 

RL* 

Sample  # 

Sample  # 

Recovery 

mg/Kg 

mg/Kg 

MB032295 

METHOD  BLANK 

100% 

U 

0. 

MB032395 

METHOD  BLANK 

99% 

U 

0.1 

X04339 

75MP-2(2-4) 

131% 

3000E 

6.0 

X04340 

75MP-2(8-10) 

102% 

U 

0.12 

X04341 

75SS-3(3-4) 

102% 

U 

0.12 

X04342 

75SS-3(8-10) 

107% 

U 

0.12 

X04344 

75MP-3(3-5) 

100% 

U 

0.12 

X04345 

75MP-4(8-10) 

97% 

U 

0.12 

X04346 

75MP-4(13-15) 

99% 

U 

0.12 

X04347 

75MP-5(4-6) 

93% 

U 

0.12 

X04348 

75MP-5(6-8) 

98% 

U 

0.12 

X04348  DUP 

75MP-5(6-8) 

1 00% 

U 

0.12 

X04349 

75SS-1  5(4-6) 

112% 

U 

0.12 

X04350 

75SS-6(3-5) 

100% 

U 

0.12 

X04351 

75SS-6(7-9) 

88% 

U 

0.12 

X04351  DUP 

75SS-6(7-9) 

89% 

U 

0.12 

X04352 

75SS-6(22-24) 

89% 

3.0 

0.12 

X04353 

75SD-1 

102% 

U 

0.1 1 

X04354 

75SD-2 

1 00% 

U 

0.1 1 

X04355 

75SD-3 

99% 

U 

0.11 

X04360 

75MP-7(6-8) 

97% 

U 

0.12 

*  =  Based  on  dry  weight. 

QUALIFIERS 

U  =  TVH  analyzed  for  but  not  detected. 

B  =  TVH  found  in  blank  as  well  as  sample  (blank  data  should  be  compared). 
E  =  Extrapolated  value. 

RL  =  Reporting  Limit 


Analyst 


Approved 


I 


I 


I 


» 


» 


I 


•  •  •  •  •  •  •  •# 


Data  File  Name  :  C:\HPCHEM\l\DATA\tvh0322\046F0101.D 

Operator  :  Dawn  N.  Guildner  Page  Number  :  1 

Instrument  :  TVHg  ^  Vial  Number  :  46 

Sample  Name  :  MB0j^2395  Injection  Number  ;  1  • 

Run  Time  Bar  Code;  Sequence  Line  :  1 

Acquired  on  :  23  Mar  95  03:47  PM  Instrument  Method:  TVHlBASL..i 

Report  Created  on;  23  Mar  95  09:22  PM  Analysis  Method  ;  TVH0322.MT; 

Last  Recalib  on  :  23  MAR  95  12:18  PM  Sample  Amount  :  0 

Multiplier  :  1  ISTD  Amount  : 


MBOaSSQS  IVIETBEOD  BLANK 


2\0 


5  DF^==1  CLlElSrXj^'7=’SM:--4(0 


4  OF'=l  CLIENT^-T^SVIF^ 


doa 


Q 


0 

H 

0 

0 

n 

0 

/ 

w 

w 

n 

0 

I 

> 

h 

/ 

< 

h 

< 

P 

/ 

H 

/ 

W 

X 

u 

p 

I 

/ 

u 

d 

•  H 


Ofl 

•  ri 

W 


» 


<i) 


» 


I 


» 


I 


» 


I 


I 


» 


•  •  • 


>:0  4  349  DF'=1  CFIEMXy^VSSS—  15(4 


i3S>0  01^=1  CLIENX^^VSSS  — 6(3  — S) 


:x:04351  DK==  1  CLIENT#  V5SS  —  S  (V  —  9) 


>C043S  1 


X:04352  DF"=1  CLIEIsT  'V’SSS  —  6CS2 


2\0 


X043S53  DI^=  1  CLIENTf^  •7’ 5  SD 


X043G0  DF"=1  CLIENT'#';='&MF^  —  ■7'Ce 


DATE  EUIsT:  3/23/95 


EVERGREEN  ANALYTICAL,  INC, 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  VOLATILE  HYDROCARBONS  (TVH) 
Laboratory  Control  Sample  (LCS) 


LCS  Number 
Date  Prepared 
Date  Analyzed 
Sequence  Number 


LCS032295 

3/22/95 

3/22/95 

TVH7 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Method  Number 


722450.21 020/MACDILL  AFB 

95-0871 

SOIL 

5030/MOD.  8015 


Compound 

Name 


Theoretical  Concentration 
mg/L 


LCS 

Concentration  QC  Limit 

mg/  L  mg/L 


Gasoline 


5.00 


6.30 


3. 5-6. 5 


QUALIFIERS 

U  =  TEH  analyzed  for  but  not  detected. 

B  =  TEH  found  in  blank  as  well  as  sample  (blank  data  should  be  compared). 
E  =  Extrapolated  value. 

NA  =  Not  Available. 


Analyst 


‘SSfeSGO  SO^ 


EVERGREEN  ANALYTICAL,  INC. 
4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


I 


TOTAL  EXTRACTABLE  HYDROCARBONS  (TEH) 
Jet  Fuel 


Date  Sampled 

:  3/13-15/95 

Client  Project  Number 

:  722450. 21020/MACDILL  AFB 

Date  Received 

:  3/17/95 

Lab  Project  Number 

:  95-0871 

Date  Prepared 

:  3/20,21/95 

Matrix 

:  Soil 

Date  Analyzed 

:  3/24-25/95 

Method  Number 

:  3500/Mod.  8015 

Evergreen 

Client 

Surrogate 

TEH* 

RL* 

Sample  ft 

Sample  U 

Recovery 

mg/Kg 

mg/Kg 

SB032095 

SOIL  METHOD  BLANK 

96% 

U 

10 

SB032195 

SOIL  METHOD  BLANK 

110% 

U 

10 

X04340 

75MP-2(8-10) 

94% 

17 

12 

X04341 

75SS-3(3-4) 

94% 

U 

12 

X04342 

75SS-3(8-10) 

91% 

U 

12 

X04342  DUP 

75SS-3(8-10) 

90% 

U 

12 

X04344 

75MP-3(3-5) 

92% 

U 

12 

X04347 

75MP-5(4-6) 

88% 

U 

12 

X04349 

75SS-1  5(4-6) 

93% 

U 

12 

X04350 

75SS-6(3-5) 

89% 

U 

12 

X04351 

75SS-6(7-9) 

108% 

U 

12 

X04351  DUP 

75SS-6(7-9) 

109% 

U 

12 

X04339 

75MP-2(2-4) 

79% 

4000 

580 

» 


(D 


Ar 


» 


I 


I 


*  =  Based  on  dry  weight. 

QUALIFIERS 

U  =  TEH  analyzed  for  but  not  detected. 

8  =  TEH  found  in  blanl<  as  well  as  sample  (blanit  data  should  be  compared). 
E  =  Extrapolated  value. 

RL  =  Reporting  Limit 


•  • 


•  • 


I 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C : \HPCHEM\2\DATA\JET0323\010R1001 . D 
Dawn  N.  Guildner  Page  Number 


TEH 

SB032095 

24  Mar  95 
24  Mar  95 
24  Mar  95 
1 


07:06  AM 
09:25  AM 
08:06  AM 


Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

10 

1 

10 

JET0323 
JET0323 .MI 
0 


W  ■  w 
w 


G)  Q 

0  W 


jL. 


Data  File  Name 
Operator 
Instrument 
Sample  Name 

m  Time  Bar  Code 
jquired  on 
Report  Created  on 
Last  Recalib  on 
Mult id1 ier 


C ; \HPCHEM\2\DATA\ JET0323\012R1001 . D 


Dawn  N.  Guildner 
TEH 

SB032195 

24  Mar  95  08:46  AM 

24  Mar  95  09:30  AM 

24  Mar  95  08:06  AM 

1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

12 

1 

10 

JET0323 .MTH 
JET0323 .MTH 
0 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
'-'ultiplier 
Sample  Info 


C : \HPCHEM\2\DATA\ JET0323\015R0101 . D 

Dawn  N. 

Guildner 

Page  Number 

1 

TEH 

Vial  Number 

15 

X04340 

DF=1 

Injection  Number 

1 

24  Mar 

Sequence  Line 

1 

95  11:15  AM 

Instrument  Method 

JET0323 

24  Mar 

95  11: 50  AM 

Analysis  Method 

JET0323 .M 

24  MAR 

95  08:06  AM 

Sample  Amount 

0 

1 

I STD  Amount 

Pro j  ect 

if  95-0871  Client 

#  75MP-2 (8-10)  Soil 

W  ■  i\) 


UetrftieU 


Data  File  Name 
Operator 
Instrument 
Sample  Name 

'n  Time  Bar  Code 
,quired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C : \HPCHEM\2\DATA\ JET0323\018R0101 . D 
Dawn  N.  Guildner  Page  Number 

TEH  Vial  Number 

X04341  DF=1  Injection  Number 

Sequence  Line 

24  Mar  95  01:44  PM  Instrument  Method 

24  Mar  95  02:20  PM  Analysis  Method 

24  MAR  95  08:06  AM  Sample  Amount 

1  I STD  Amount 

Project  #  95-0871  Client  #  75SS-3(3-4)  Soil 


1 

18 

1 

1 

JET0323 .MTH 
JET0323 .MTH 
0 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\2\DATA\JET0323\019R0101 . D 

Dawn  N . 

Guildner 

Page  Number 

1 

TEH 

Vial  Number 

19 

X04342 

DF  =  1 

Injection  Number 

1 

Sequence  Line 

1 

24  Mar 

95  02:34  PM 

Instrument  Method 

JET032-  i 

24  Mar 

95  03:10  PM 

Analysis  Method 

JET0323 .MT 

24  MAR 

95  08:06  AM 

Sample  Amount 

0 

1 

ISTD  Amount 

Pro j  ect 

^  95-0371  Client 

#  75SS-3  (8-10)  Soil 

Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
'uired  on 
-  -ort  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C;\HPCHEM\2\DATA\JET0323\020R0101  .D 
Dawn  N.  Guildner  Page  Number 

Vial  Number 

X04342  Dupl .  Injection  Number 

Sequence  Line 

24  Mar  95  03:24  PM  Instrument  Method 

24  Mar  95  04:00  PM  Analysis  Method 

24  MAR  95  08:06  AM  Sample  Amount 

^  ISTD  Amount 

Project  95-0871  Client  #  75SS-3(8-10)  Soil 


1 

20 

1 


1 

JET0323 .MTH 
JET0323 .MTH 
0 


(\)  •  (\) 

l\) 


)_i  A/K-" 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C : \HPCHEM\2\DATA\JET0323\022R0101 . D 
Dawn  N.  Guildner  Page  Number 

Vial  Number 

X04344  DF=1  Injection  Number 

Sequence  Line 

24  Mar  95  05:04  PM  Instrument  Method 

24  Mar  95  05:39  PM  Analysis  Method 

24  MAR  95  08:06  AM  Sample  Amount 

1  ISTD  Amount 


Project  S  95-0871  Client  #  75MP-3(3-5)  Soil 


1 

22 

1 

1 

JET032.  : 

JET0323 .MT 
0 


p 

p 

w 

0) 

in 

0 

(D 

(1 

(i 

,  t 

w  ■  w 
w 


■  ll  Itf II M  •  Mu  U  »  ■ 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
“■’n  Tim.e  Bar  Code 
quired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C : \HPCHEM\2\DATA\ JET0323\023R0101 . D 
Dawn  N.  Guildner  Page  Number 

TEH  Vial  Number 

X04347  DF=1  Injection  Number 

Sequence  Line 

24  Mar  95  05:53  PM  Instrument  Method 

24  Mar  95  06:29  PM  Analysis  Method 

24  MAR  95  09:06  AM  Sample  Amount 

1  ISTD  Amount 

Project  #  95-0871  Client  #  75MP-5(4-6)  Soil 


05:53  PM 
06:29  PM 


24  MAR  95  09:06  AM 


1 

23 

1 

1 

JET0323 .MTH 
JET0323 .MTH 
0 


Project  #  95-0871  Client 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C : \HPCHEM\2\DATA\JET0323\024R0101 . D 


Dawn  N . 

TEH 

X04349 


Guildner 


DF  =  1 


24  Mar  95  06:43  PM 
24  Mar  95  07:18  PM 
24  MAR  95  08:06  AM 
1 

Project  #  95-0871  Client 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 
75SS-15(4-6)  Soil 


1 

24 

1 

1 

JET032, 
JET0223 .M 
0 


Data  File  Name  :  C:\HPCHEM\2\DATA\JET0323\025R0101.D 
Operator  :  Dawn  N.  Guildner  Page  Number  :  1 

Instrument  :  TEH  Vial  Number  :  25 

Sample  Name  ;  X04350  DF=1  Injection  Number  :  1 

°un  Time  Bar  Code:  Sequence  Line  :  1 

■quired  on  :  24  Mar  95  07:32  PM  Instrument  Method:  JET0323.MTH 

i-.eport  Created  on:  24  Mar  95  08:08  PM  Analysis  Method  :  JET0323.MTH 

Last  Recalib  on  :  24  MAR  95  08:06  AM  Sample  Amount  :  0 

Multiplier  :  1  ISTD  Amount  : 

Sample  Info  :  Project  #  95-0871  Client  “  75SS-5(3-5)  Soil 


CO  K 


0 


Data  File  Name 
Operator 
Instrument 
ample  Name 
un  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
f<':ltiplier 
S a mole  Info 


C:\HPCHEM\2\DATA\JET0323\026R0101.D 


Dawn  N.  Guildner 
TEH 

X04351  DF=1 

24  Mar  95  08:22  PM 

24  Mar  95  08:57  PM 

24  MAR  95  08:06  AM 
1 

Project  #  95-0871  die: 


Page  Number 
Vial  Numbe r 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 
#  75SS-6{7-9)  Soil 


1 

26 

1 

1 

JET032: 

JET0323 

0 


1 

27 

1 

1 

JET0323 .MTK 
JET0323 .MTH 
0 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
luired  on 

i._port  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\2\DATA\JET0323\027R0101 .D 


Dawn  N.  Guil 
TEH 

X04351  Dupl. 


Guildner 


24  Mar  95 
24  Mar  95 
24  MAR  95 
1 

Project  # 


09:12  PM 
09:47  PM 
08:06  AM 

95-0871  Client 


Page  Number 
Vial  NumJaer 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
75SS-6(7-9)  Soil 


m 


j 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  cn 
Multiolier 


oamo i e 


.nto 


C : \HPCHEM\2\DATA\JET0323\031R0101 .D 

^  _ _ XT  '  T  I 


Dawn  N.  Guildner 
TEH 

X04339  DF=50 


25  Mar  95 
25  Mar  95 
24  MAR  95 
50 

Pio]ect  # 


00:30  AM 
01:06  AM 
08:06  AM 

95-0871  Client  # 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I3TD  Amount 
75M?-2(2-4)  Soil 


1 

31 

1 

1 

JET032i 
JET0323 .M: 
0 


•  • 


4 


EVERGREEN  ANALYTICAL,  INC, 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  EXTRACTABLE  HYDROCARBONS  (TEH) 
Laboratory  Control  Sample  (LCS) 


LCS  Number 
Date  Prepared 
Date  Analyzed 
Sequence  Number 


LCS032195 
3/21/95 
3/24/95 
JET1 1 


Client  Project  Number 
Lab  Project  Number 
(Vlatrix 

Method  Number 


722450. 21020/MACDILL  AFB 

95-0871 

SOIL 

3500/Mod.  8015 


LCS 

Compound 

Theoretical  Concentration 

Concentration 

QC  Limit 

Name 

mg/L 

mg/L 

mg/L 

JET  FUEL 

1000 

1020 

600-1 40C 

QUALIFIERS 

U  =  TEH  analyzed  for  but  not  detected. 

B  =  TEH  found  in  blank  as  well  as  sample  (blank  data  should  be  compared). 


E  =  Extrapolated  value. 
NA  =  Not  Available. 


Analyst 


Approved 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
P-un  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Mu Itiplier 


C ; \HPCHEM\2\DATA\JET0323\011R1001 .D 

Dawn  N.  Gui 

Idner 

Page  Number 

1 

TEH 

Vial  Number 

11 

LCS032195 

Injection  Number 

1 

Sequence  Line 

10 

24  Mar  95 

07:56  AM 

Instrument  Method 

JET0323 . 

24  Mar  95 

09:30  AM 

Analysis  Method 

JET0323 .M 

24  Mar  95 

08:05  AM 

Sample  Amount 

0 

1 

ISTD  A.movjnt 

EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 

(303)425-6021 


» 


(D 


Miscellaneous  Analyses 

722450 . 21020 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

:  3/13-15/95 
:  3/17/95 
:  3/20/95 
:  3/20/95 

Client  Project 
Lab  Project  No 
Matrix 

Method 

ID.  :  MacDill  AFB 
:  95-0871 
:  Soil 
:  EPA  160.3 

1 

Evergreen 

Samole  # 

Client 
Samole  ID 

Moisture  % 

1 

X04339 

75MP-2 

(2-4) 

13 . 8 

X04340 

75MP-2 

(8-10) 

17 . 4 

1 

X04341 

75SS-3 

(3-4) 

14 .4 

X04342 

75SS-3 

(8-10) 

18 . 0 

X04344 

75MP-3 

(3-5) 

15 . 0 

» 

X04347 

7SMP-5 

(4-6) 

15 . 1 

X04350 

75SS-6 

(3-5) 

15 . 1 

X04351 

75SS-6 

(7-9) 

19 . 7 

> 

» 


Approved 


» 


» 


OSTltT  4 


HUFFMANi" 


LABORATORIES,  INC. 

0<j3lt(y  Analyucal  Services  S/occ  1956 
A630  Indiana  Street  •  Golden.  CO  80^03 

NON-CLP  ANALYSIS  RESULTS 


Date: 

03/24/95 

Lab  Name: 

Huffman  Labs 

Client  Evergreen  Analytical 

Contact: 

Sue  Zeller 

Contact  Patty  McClellan 

Sample  Matrix: 

soil 

Huffman  Lab  #.  143595 

Client 

Lab 

Element/ 

Dilution 

Results  Units  Prep 

Analysis 

Sample  Method  instrument 

Smp# 

ID  # 

Compound 

Factor 

Date 

Date 

Size  (g)  #  ID 

75SS-4.  13-4) 

14359501 

TC 

NA 

<0.05 

% 

NA 

03/23/95 

2.195 

Leco  Cfl I  2 

75SS-4  (3-4) 

14359501 

TC 

NA 

<0.05 

% 

NA 

03/23/95 

2.067 

Leco  CR12 

til 

75SS-6  (3-5) 

14359502 

TC 

NA 

<0.05 

o/ 

/o 

NA 

03/23/95 

2.154 

Lbco  CP.  12 

ttl 

75MP-7  {4-6) 

14359503 

TC 

NA 

<0.05 

% 

NA 

03/23/95 

3.332 

Laco  CP1  2 

ttl 

1 

75MP-17  I4-6J 

14359504 

TC 

NA 

<0.05 

% 

NA 

03/23/95 

2.888 

Leco  CPI  2 

HI 

24MP-7  (2-4) 

14359505 

TC 

NA 

<0.05 

% 

NA 

03/23/95 

3.555 

Leco  CRt  2 

Hi 

24MP  3  (3-5) 

14359506 

TC 

NA 

0.21 

% 

NA 

03/23/95 

3.331 

Leco  CR1  2 

HI 

24MP-4  (3-5) 

14359507 

TC 

NA 

0-13 

% 

NA 

03/23/95 

2.908 

Leco  CR 1  2 

HI 

24MP-6  14-6) 

14359508 

TC 

NA 

2.21 

% 

NA 

03/23/95 

3.093 

Leco  CR  1  2 

HI 

24MP.16  (4-61 

14359509 

TC 

NA 

0  73 

% 

NA 

03/23/95 

3.394 

Leco  CR  ]  2 

HI 

» 

75SS-4  (3  4) 

14359501 

CC 

NA 

<0.02 

% 

NA 

03/21/95 

o.m 

C0U.C2 

"tower" 

75SS-4  (3-4) 

14359501 

CC 

NA 

<0.02 

% 

NA 

03/21/95 

0.259 

COU-02 

"tower" 

75SS-6  13-5) 

14359502 

CC 

NA 

<0.02 

% 

NA 

03/21/95 

0.185 

COU-02 

"towpr" 

7SMP-7  (4-61 

14359503 

CC 

NA 

<0.02 

% 

NA 

03/21/95 

0.248 

C0L/-02 

"tow 

a 

ZStiilP.l  7  (4-6) 

■'4359504 

CC 

NA 

<0.02 

% 

NA 

03/21/95 

0.221 

C0LL02 

"tower 

24MP-7  (2-4) 

14359505 

CC 

NA 

<0.02 

% 

NA 

03/21/95 

0.127 

C0L.'-02 

"tower" 

24MP-3  (3-5) 

14359506 

CC 

NA 

<0.02 

% 

NA 

03/21/95 

0.130 

CCU-02 

"tower" 

24MP-4  13-5) 

14359507 

CC 

NA 

<0.02 

% 

NA 

03/21/95 

0.128 

COU-02 

"tower" 

24MP-6  (4-6) 

14359508 

CC 

NA 

<0.02 

% 

NA 

03/21/95 

0.138 

COU-02 

"tower" 

24MP-'I6  (4-6} 

14359509  . 

fr\o 

NA 

<0.02 

o/ 

/o 

rTM-Rr 

NA 

03/21/95 

0.165 

C0L)-02 

"tower" 

1 

75SS-4  13-4) 

14359501 

TOC 

NA 

- — J - - - 

% 

NA 

NA 

NA 

by  caic 

NA 

75SS-4  (3-4) 

14359501 

TOC 

NA 

<0.05  0.ofc  % 

NA 

NA 

NA 

by  calc 

NA 

0871 

756S-6  (3-5) 

14359502 

TOC 

NA 

<0.05o.ofc  % 

NA 

NA 

NA 

by  caic 

NA 

75WP-7  (4-6) 

14359503 

TOC 

NA 

<0.050.oiu  % 

NA 

NA 

NA 

by  calc 

NA 

75MP-r;  (4-6) 

14359504 

TOC 

NA 

kO  QSO.OU  % 

NA 

NA 

NA 

NA 

0819 

24MP.7  (2-4) 

14359505 

TOC 

NA 

<0.05  % 

NA 

NA 

NA 

by  calc 

NA 

24rviP  3  (3-5) 

14359506 

TOC 

NA 

0.21  % 

NA 

NA 

NA 

by  calc 

NA 

HQ  0  n 

24MP-4  (3-5) 

14359507 

TOC 

NA 

0. 1 3  % 

NA 

NA 

NA 

by  calc 

NA 

UO  V 

24MP-6  (4-6) 

14359508 

TOC 

NA 

2.21  % 

NA 

NA 

NA 

by  calc 

NA 

24MP-16  (4-6) 

14359509 

TOC 

NA 

0.73  % 

NA 

NA 

NA 

by  calc 

NA 

( 


Samples  analyzed  and  results  reported  on  an  as  received  basis 
Soil  samples  are  not  homogeneous 
Values  reported  below  Detection  Limits  are  for  reference  onfy. 

TC  detection  U»r,it  -  0.05% 

CC  detection  limit  -  0.02% 

TOC  defection  limit  “  0  05  % 


The  numbers  to  the  left  above  represent  the  last  four  digits  of  the  EAL  project 
rumber  under  which  the  samples  were  analyzed. 

yVie  original  report  anri  quality  control  resitlts  are  filed  with  EAL  project  95-Ov 

Page  1  ( 


•  •  • 


•  • 


CASE  NARRATIVE 


Everqreen 


> 


i) 


» 
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Evergreen  Analytical  Laboratory  (EAL)  Project  #: 
Parsons  Engineering  Science,  Inc.  (PES)  Project: 


95-0861 

MacDill  AFB 
(722450.21020) 


Sample  Receipt 

On  March  17,  1995,  12  water  samples  were  received  in  good  condition 
at  Evergreen  Analytical  Laboratory.  The  chain  of  custody  requested 
BTEX,  TVH,  anions  and  alkalinity  analyses  be  performed  on  the  trip 
and  field  blanks,  however,  due  to  lack  of  sample,  only  the  BTEX  and 
TVH  analyses  could  be  performed.  Refer  to  the  EAL  Sample  Log  Sheet 
for  specific  log-in  information  and  cross-reference  of  EAL  and  PES 
sample  identif ications . 

BTEX,  Water  Matrix.  Method  602 

Sample  MD24-6A  was  analyzed  at  a  lOx  dilution  due  to  the 
concentration  of  benzene  in  the  sample.  The  reporting  limit  was 
increased  accordingly.  There  were  no  quality  control  anomalies  to 
report . 

Total  Volatile  Hydrocarbon  (TVHl 

There  were  no  quality  control  anomalies  to  report. 


Sulfate.  Chloride,  Nitrite  and  Nitrate,  Water  Matrix,  Method  E30Q.0 
There  were  no  quality  control  anomalies  to  report. 


I 


» 


» 


I 


Alkalinity,  Water  Matrix.  Method  E310.1 

There  were  no  qpaality  control  anomalies  to  report. 


Patricia  A.  McClellan,  Project  Manager 


t;ca 


1,  !ro.  4036  Ycungfield  St,  Wheat  R;dge,  CO  80033-3S62  (303)425-6021  FWX  (303)  425-6S; 


•  •  • 


Evergreen  Analytical  Sample  Log  Sheet 


Project  #  95-0861 


Date  (3)  Seunpled;  03/15,16/95  COC 
Date  Received:  03/17/95  1000 


Date  Due:  03/22/95 


Date  Received:  03/17/95  1000 _  Holding  Timets)  :  3 /17 , 18-NO..NO, .  3 /2''  3^ 

BTEX,TVH, 3/29, 30-; 

Client  Project  I.D.  722450 . 21020/MacDILL  AFB  Rush  STANDARD-DST 

_  _ _ _ 2 -OTHERS 


Client:  Parsons  Engineering  Science.  Inc. 

Address:  1700  Broadway  Suite  900 _ 

Denver.  CO  80290 _ 

Contact:  TODD  WIEDEMEIER _ 

Client  P.O.  722450.21020 _ 


Phone  #831-8100 


Fax  #831-8208 


Special  Invoicing/Billing_ 


Shipping  Charges  N/A _ 

E.A.  Cooler  #  383 

Airbill  #  FEDEX  9581826192 

Custody  Seal  Intact?  N/A 

Cooler  _  Bottles  _ 

COC  Present  Y 

Seunple  Tags  Present?  Y 

Sample  Tags  Listed?  Y 

Semple  (s)  Sealed?  Y 


Special  Instructions  *PLU3  CHLOROBENZENE.  TMB  &  TEMB.  ANALYZE  AN  MS /MSP  AND 
DUPLICATE  ON  THIS  CLIENT'S  SAMPLES 


Lab  Client 

ID  #  ID 


3 

X04288A/B  24MP-10D 


X04289A/B  24WP-10S 


X04290A/B  MD24-6A 


XM291A/B  MD24-6 


X0-i?92A/B  24MP-9D 


X04293A/B  24MP-9S 


X04297A/B  24MP-7D 


X04298A/B  24MP-7S 


X04299A/B  75MP-1S 


X04300A/B  75MP-1D 


X04294A/B  FIELD  BLANK 


X04296A/B  TRIP  BLANK 


X04288C/D  24MP-10D 


X04289C/D  24MP-10S 


X04290C/D  MD24-6A 


X04291C/D  MD24-6 


X04292C/D  24MP-9D 


R=Sample  to  be  returned 

Route  GC/MS  _  GC  2. 

To 

SxRec  C 

Page  1  of  2  Page(s) 


Analysis 


*BTEX 


*BTEX 


*BTEX 


*BTEX 


*BTEX 


*BTEX 


*BTEX 


*BTEX 


*BTEX 


*BTEX 


*BTEX,TVH 


*BTEX.TVH 


Btl  Loc 


Metals 


Wet  Chem  2_  SxPrep 


QA/QC 


Sales 


File 


Custodian/Date 


Acctg 


9 


Lab 

Client 

ID# 

Analvsis 

Mtx 

Btl 

Loc 

.X  4293C/D 

24MP-9S 

TVH 

W 

4  0V 

2 

%)  - ' — 

X04297C/D 

24MP-7D 

TVH 

W 

4  0V 

2 

X04298C/D 

24MP-7S 

TVH 

W 

4  0V 

2 

X04299C/D 

75MP-1S 

TVH 

W 

4  0V 

2 

X04300C/D 

75MP-1D 

TVH 

W 

4  0V 

2 

X04288E 

24MP-10D 

ALKALINITY 

W 

250P 

B6 

X04289E 

24MP-10S 

ALKALINITY 

W 

250P 

B6 

X04290E 

MD24-6A 

ALKALINITY 

W 

250P 

B6 

X04291E 

MD24-6 

ALKALINITY 

W 

250P 

B6 

X04292E 

24MP-9D 

ALKALINITY 

W 

250P 

B6 

X04293E 

24MP-9S 

ALKALINITY 

W 

250P 

B6 

X04297E 

24MP-7D 

ALKALINITY 

W 

250P 

B6 

X04298E 

24MP-7S 

ALKALINITY 

w 

250P 

B6 

X04299E 

75MP-1S 

ALKALINITY 

w 

250P 

B6 

X04300E 

75MP-1D 

ALKALINITY 

w 

250P 

B6 

X04288F 

24MP-10D 

Cl"  ,S0.  .NO.NO, 

w 

250P 

B6 

X04289F 

24MP-10S 

Cl"  .SO<.NO,NO, 

w 

250P 

B6 

#4290F 

MD24-6A 

Cl"  ,SO,,NO,NO, 

w 

250P 

B6 

X04291F 

MD24-6 

Cl"  .S0.,N0,N0t 

w 

250P 

B6 

X04292F 

24MP-9D 

Cl"  .SO.  .NO,NOj 

w 

250P 

B6 

X04293F 

24MP-9S 

Cl"  .SO-.NOiNO^ 

w 

250P 

B6 

X04297F 

24MP-7D 

Cl"  .SO,.NO^NO, 

w 

250P 

B6 

X04298F 

24MP-7S 

Cl"  .SO..NO,NO, 

w 

250P 

B6 

X04299F 

75MP-1S 

Cl"  ,SO.  .NO^NO, 

w 

250P 

B6 

X04300F 

75MP-1D 

Cl"  ,SO.,NO.NO, 

w 

250P 

B6 

Page  2 

of  2  Pages 

Project  #  95-0861 


R=Sample  to  be  returned 
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Evergreen  Analytical  Sample  Raceipt/Check-in  Record 


Date  &  Time  Rec'd:  1130  Shipped  Via:  MJl _ 

■  (Airbill  f  if  applicable) 

Client  :  /TS _ 


Client  Project  ID(s) 


EAL  Project  #  Cs) : 95- 

Cooler#  cl  _ 

Ice  packs 
Temperature  °C 


EAL  Cooler (s) : 


<2? 


N  Y 

ch(Ile(L 


N 


N 


N 


N 


% 

% 


1.  Custody  seal(s)  present: 

Seals  on  cooler  intact 
Seals  on  bottle  intact 

2.  Chain  of  Custody  present: 

3.  Containers  broken  or  leaking: 

(Comment  on  COC  if  Y) 

4.  Containers  labeled: 

5.  COC  agrees  w/  bottles  received: 

(Comment  on  COC  if  N) 

6.  COC  agrees  w/  labels: 

(Comment  on  COC  if  N) 

7.  Headspace  in  VOA  vials-waters  only 

(comment  on  COC  if  Y) 


Y  N 


>c 

8.  VOA  samples  preserved:  _  _ 

9.  pH  measured  on  metals,  cyanide  or  phenolics*: _  _ 

List  discrepancies _ 

*Non-EAL  provided  containers  only,  water  samples  only. 


10.  Metal  samples  present: 

Total  _  ,  Dissolved 

D  or  PD  to  be  filtered; 


N/A 


T,TR,D,PD  to  be  Preserved: 

11.  Short  holding  times: 

Specify  parameters _ 


I 


» 


> 


> 


» 


» 


< 


I 


* 


* 


12.  Multi-phase  sample(s)  present:  _ 

13.  COC  signed  w/  date/time: 

Comments ; _ _ _ 


( Additional 
Custodian 


comments  on  back) 

Signature/Date : 
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EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 


(303)  425-6021 

• 

BTEX  Data  Report 

Client  Project  No. 

722450.21020 

w 

Ar 

Client  Sample  Number 

75MP-1S 

MacDill 

Lab  Sample  Number 

X04299 

Lab  Project  No. 

95-0861 

Date  Sampled 

3/16/95 

Dilution  Factor 

1.00 

Date  Received 

3/17/95 

Method 

602 

1 

Date  Extracted/Prepared 

3./21/95 

Matrix 

Water 

Date  Analyzed 

3/22/95 

Lab  File  No. 

BX2032127 

Method  Blank  No. 

MB032195 

Sample 

ft 

Compound  Name 

Cas  Number 

Concentration 

PQL 

W 

ug/L 

ug/L 

Benzene 

71-43-2 

U 

4.0 

Toluene 

108-88-3 

3.9  J 

4.0 

ft 

Ethyl  Benzene 

100-41-4 

U 

4.0 

W 

Total  Xylene 

1330-20-7 

U 

4.0 

Chlorobenzene 

108-90-7 

U 

4.0 

• 

1,3,5-trimefhylbenzene 

108-67-8 

U 

4.0 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.0 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4.0 

» 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

U 

4.0 

Note:  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

» 

Surrogate  Recovery: 
a,a,a-Trifluorotoluene 

86% 

QC  Reporting  Limits 

70%-130% 

QUALIFIERS: 

E  =  Extrapolated  value 

U  -  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL) 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Detection  j^mit  as  determined  by  EPA  SW346.  VoL  IB,  Part  II,  pa.  8000-14. 

"  ’  "  -r  - 


A/ralysr 


Approved 


I 


» 


{j\  (j)  -v'  CO  0'H  R  r-  I-  M 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Rest  Recaiib  on 
1'  .  1 1  i p  1  ie  r 


C ; \HPCHEM\2\DATA\BX20321\027R0901 .D 


C . J .  Cook 
BTEX2 

X04299  DF=1 

22  Mar  95  05:58  AM 

2  2  M-r  9  5  05:23  AC-l 

21  Mar  55  03:32  FM 

Frciect^:  95-0951  Clien 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Gam, pie  Amount 
ISTD  Amount 
R:  Water 

75- 


1 

27 


BX2032-  : 
EX20321 .Ml 
0 


% 


<§) 

Ar 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


BTEX  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

75MP-1D 

X04300 

3/16/95 

3/17/95 

3/21/95 

3/22/95 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

722450.21020 

MacDill 

95-0861 

1 .00 

602 

Water 

BX2032128 

MB032195 

Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

PQL 

ug/L 

Benzene 

71-43-2 

1.7  J 

4.0 

Toluene 

108-88-3 

0.5  J 

4.0 

Ethyl  Benzene 

100-41-4 

5.0 

4.0 

Total  Xylene 

1330-20-7 

U 

4.0 

Chlorobenzene 

108-90-7 

U 

4.0 

1 ,3,5-trimethylbenzene 

108-67-8 

u 

4.0 

1 ,2,4-trimethyibenzene 

95-63-6 

u 

4.0 

1 ,2,3-trimethylbenzene 

526-73-8 

u 

4.0 

1 ,2.3,4-tetr3methylbenzene 

488-23-3 

1 1 

4.0 

Note:  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  POL  is  for  a  single  peak. 

Surrogate  Recovery: 

a,a,a-Trifluorotoluene  92% 

QC  Reporting  Limits  :  70%-130% 

QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL), 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Detection  Lipiit  as  determined  by  EPA  SW846.  Vol.  IB,  Part  II.  pa.  8000-14. 


4r 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C;\,HPCHEM\2\DATA\BX20321\028R0901  .D 


C.J.  Cook 
BTEX2 
X04300  D 


DF  =  1 


P-ojectfl  : 


06:43 
0  7:03 
0  3:32 


Page  Numiber 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrumient  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 
^k'MP-lD  v;ater 
7^ 


1 

28 

1 

9 

BX2032] 
BX20321  . . . 
0 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

TOTAL  VOLATILE  HYDROCARBONS 
TVH  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


24MP-10D 

X04288 

3/15/95 

3/17/95 

3/20/95 

3/20/95 


Client  Project  No. 
Lab  Project  No. 
EPA  Method  No. 
Matrix 

Method  Blank 


722450.21020  MACDI 

95-0861 

5030/8015  Mod 

Water 

MB032095 


Compound 

Spike 

Added 

Img/L) 

Sample 

Concentration 

(mg/L) 

MS 

Concentration 

(mg/L) 

MS 

%REC 

QC 

Limits 

%REC 

Gasoline 

5.00 

0.00 

5.18 

104 

60-140 

Compound 

Spike 

Added 

(mg/L) 

MSD 

Concentration 

(mg/L) 

MS 

%REC 

RPD 

0 

Lin 

RPD 

C 

tits 

%REC 

Gasoline 

5.00 

5.64 

113 

8.5 

50 

60-140 

*  =  Values  outside  of  QC  limits. 


RPD; 

0 

out  of 

(1) 

outside  limits 

Spike  Recovery: 

0 

out  of 

(2) 

outside  limits 

Comments'. 


NA=Not  analyzed/not  applicable. 


XI-IF’CM  E:M' 


Evergreen  Analytical.  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


BTEX  Water  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 

MD24-6 

Client  Project  No. 

722450.21020 

MacDill 

Lab  Sample  No. 

X04291 

Lab  Project  No. 

95-0861 

Date  Sampled 

3/15/95 

EPA  Method  No. 

602 

Date  Received 

3/17/95 

Matrix 

Water 

Date  Prepared 

3/21/95 

Lab  File  Number(s) 

8X20321 19,20 

Date  Analyzed 

3/21/95 

Method  Blank 

MB032195 

Compound 

Spike 

Added 

(ug/L) 

Sample 

Concentration 

(ug/L) 

MS 

Concentration 

(ug/L) 

MS 

%REC 

QC 

Limits 

%REC 

Benzene 

20 

0.0 

17.1 

85.5 

65-121 

Toluene 

20 

0.0 

17.1 

85.5 

69-117 

Ethyl  Benzene 

20 

0.0 

17.5 

87.5 

68-118 

m/p-Xylene 

40 

0.0 

35.1 

87.8 

66-116 

o-Xylene 

20 

0.0 

17.1 

85.5 

73-117 

Chlorobenzene 

20 

0.0 

17.1 

85.5 

65-12'’ 

1,3,5-TMB 

20 

0.0 

16.4 

82.0 

65-12. 

1,2,4-TMB 

20 

0.0 

16.5 

82.5 

65-121 

1,2,3-TMB 

20 

0.0 

17.0 

85.0 

65-121 

1,2,3,4-TeMB 

20 

1.0 

18.2 

86.0 

65-121 

Compound 

Spike 

Added 

(ug/L) 

MSD 

Concentration 

(ug/L) 

MS 

%REC 

RPD 

Q 

Lin 

RPD 

C 

tits 

%REC 

Benzene 

20 

16.6 

83.0 

3.0 

17.4 

65-121 

Toluene 

20 

17.3 

86.5 

1.2 

15.8 

69-117 

Ethyl  Benzene 

20 

17.1 

85.5 

2.3 

1 1.9 

68-118 

m/p-Xylene 

40 

34.4 

86.0 

2.0 

15.4 

66-116 

o-Xylene 

20 

16.9 

84.5 

1.2 

13.2 

73-117 

Chlorobenzene 

20 

16.9 

84.5 

1.2 

17.4 

65-121 

1,3,5-TMB 

20 

16.8 

84.0 

2.4 

17.4 

65-121 

1,2,4-TMB 

20 

16.7 

83.5 

1.2 

17.4 

65-121 

1,2,3-TMB 

20 

16.2 

81.0 

4.8 

17.4 

65-121 

1,2,3,4-TeMB 

20 

16.1 

75.5 

13.0 

17.4 

65-121 

*  -  Values  outside  of  QC  limits. 


RPD: 

Spike  Recovery: 


0 _ out  of  (10)  outside  limits. 

0  out  of  (20)  outside  limits. 


Comments; 


CO  (X 


Data  File  Name 
Operator 
Instrument 
ample  Name 
'  Time  Bar  Code 
jired  on 

Report  Created  on 
Last  Recalib  on 
Nu  1 1  i  D 1 1  e  r 


Info 


C; \HPCHEM\2\DATA\BX20321\019R0901 -D 


C . J .  Cook 
BTEX2 

X04291MS  DF=1 


Mar  95 
Mar  95 
Mar  95 


21 
22 
21 
1 

Froi ect<^  ; 


11  :  44 
00:09 
03  :  32 


PM 

AM 

PM 


95-0661  Client} 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
114hT?  -  6  Water 


1 

19 

1 

9 

BX20321 .MTH 
BX20321 . MTH 
0 


0) 


Ci 


03 


(0 


■r^ 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Cede 
Acquired  on 
Report  Created  on 
Last  Recalib  or 
Multiplier 
Samole  Info 


C:\HPCHEM\2\DATA\BX20321\020R0901.D 


C.J.  Cook 

BTEX2 

X04291MSD 


Page 

Vial 


Number 

Number 


22 

22 

21 

1 

Pro 


Mar 

Mar 

Mar 


95 

95 

95 


DF  =  1 

00-.  31 
00  :  56 
03  :  32 


AM 

PM 


ect#;  95-0861 


Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 

Client#;  Water 

YTb3'-( 


1 

20 

1 

9 

BX20321 .nJ 
BX20321 .Ml 
0 


•  • 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


4 


BTEX  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

Field  Blank 

X04294 

3/15/95 

3/17/95 

3/21/95 

3/22/95 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

722450.21020 

MacDill 

95-0861 

1.00 

602 

Water 

BX2032129 

MB032195 

> 

Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

PQL 

ug/L 

1 

Benzene 

71-43-2 

U 

4.0 

Toluene 

108-88-3 

U 

4.0 

» 

Ethyl  Benzene 

100-41-4 

u 

4.0 

Total  Xylene 

1330-20-7 

u 

4.0 

Chlorobenzene 

108-90-7 

u 

4.0 

1 

1 ,3,5-trimethylbenzene 

108-67-8 

u 

4.0 

1 ,2,4-trimethylbenzene 

95-63-6 

u 

4.0 

1 ,2,3-trimethylbenzene 

526-73-8 

u 

4.0 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

u 

4.0 

Note:  Total  Xylene  consist  of  three  isomers,  two  of  which  co-clute. 

The  Xylene  PQL  is  for  a  single  peak. 

» 

Surrogate  Recovery: 
a,a,a-T  rifluorotoluene 

QC  Reporting  Limits 

81% 

7G%-130% 

QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Detection  Limit  as  determined  by  EPA  SW846,  Vol.  IB,  Part  II,  pa.  8000-14. 

NA  =  Not  available.  /\  . 


Analyst 


Approved 


(Jl  0)  CD  M  M  M  H 


(>■ 


» 


» 


» 


» 


» 


> 


> 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C : \HPCHEM\2\DATA\BX20321\02 

C. J.  Cook 

BTEX2 

X04294  DF=1 


22  Mar  95 
22  Mar  95 
21  Mar  95 
1 

Pro j  ect# ; 


07;31  AM 
07:56  AM 
03:32  PM 


95-0361  Client#: 


9R0901 .D 

Page  Number  : 

Vial  Number  : 

Injection  Number  : 
Sequence  Line  : 

Instrument  Method: 
Analysis  Method  : 
Sample  Amount  ; 

I STD  Amount  : 

Field  Blank  Water 


1 

29 

1 

9 

BX20321 
BX203  21  ..-ir: 


0 


» 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

BTEX  Data  Report 


Client  Project  No.  ;  722450.21020 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

Trip  Blank 

X04296 

3/1  5/95 

3/17/95 

3/21/95 

3/22/95 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  Nc. 

Method  Blank  No. 

MacDill 

95-0861 

1.00 

602 

Water 

BX2032130 

MB032195 

Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

PQL 

ug/L 

Benzene 

71-43-2 

U 

4.0 

Toluene 

108-88-3 

U 

4.0 

Ethyl  Benzene 

100-41-4 

U 

4.0 

Total  Xylene 

1330-20-7 

U 

4.0 

Chlorobenzene 

108-90-7 

U 

4.0 

1 ,3,5-trimethylbenzene 

108-67-8 

U 

4.0 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.0 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4.0 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

U 

4.0 

Note;  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elote. 
The  Xylene  PQL  is  for  a  single  peak. 


Surrogate  Recovery; 
a,a,a'T  rifluorotoluene 
QC  Reporting  Limits 


:  78% 

;  70%-130% 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Detection  Limit  as  determini'd  by  EPA  SW846,  Vol.  IB,  Part  II,  pa.  8000-14. 

NA  =  Not  available.  ^ 


•  / 

Analyst 


Approved 


•TFT  Surrogate  (%  REC.) 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Samole  Info 


C:\HPCHEM\2\DATA\BX20321\030R0901 . D 


C . J.  Cook 
BTEX2 
X04296  D 


DF=1 


22  Mar  95 
22  Mar  95 
21  Mar  95 
1 

Project# : 


03  : 16 
08:41 
03  :  32 


■0861  Ciien*: 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
Irio  Blank  'Water 


1 

30 

1 

9 

3X20321 

BX20321 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
1303)  425-6021 

F 

BTEX  Data  Report 
Method  Blank  Report 


% 


(i) 


JX 


Method  Blank  Number 

Date  Extracted/Prepared 

Date  Analyzed 

:  MB032195 

:  3/21/95 
:  3/21/95 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

722450.21020 

MacDill 

95-0861 

1.00 

602 

Water 

BX20321 1 1 

» 

Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

PQL 

ug/L 

» 

Benzene 

71-43-2 

U 

4.0 

Toluene 

108-88-3 

U 

4.0 

I 

Ethyl  Benzene 

100-41-4 

U 

4.0 

Total  Xylene 

1330-20-7 

U 

4.0 

Chlorobenzene 

108-90-7 

U 

4.0 

► 

1 ,3,5-trimethylben2ene 

108-67-8 

U 

4.0 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.0 

> 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4.0 

1 ,2,3,4-tetramethylben2ene 

488-23-3 

U 

4.0 

» 


Note:  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak  ^  ' 

Surrogate  Recovery: 

a,a,a-Trifluorotoluene  :  102% 

QC  Reporting  Limits  :  70%-130% 

»  • 

QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 

Quantitation  Limit  (PQL).  *  ' 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Detection  Limit  as  determined  by  EPA  SW846,  Vol.  IB,  Part  II,  pa.  8000-14. 

NA  =  Not  available. 

Analyst  Approved 


•  •  • 


•  • 


Data  File  Name  :  C ; \HPCHEM\2\DATA\BX2032l\011R0901 . D 

Dperator  :  C.J.  Cook  Page  Number  :  1 

Instrument  ;  BTEX2  Vial  Number  :  11 

Sample  Name  :  MB032195 -WATER  Injection  Number  :  1  •  • 

lun  Time  Bar  Code :  Sequence  Line  :  9 

Acquired  on  ;  21  Mar  95  05:32  PM  Instrument  Method:  RX20321.Mi.i 

leport  Created  on:  21  Mar  95  05:57  PM  Analysis  Method  :  BX20321.MTK 

-.ast  Recalib  on  :  21  Mar  95  03:32  PM  Sample  Amount  :  0 

lultiDlier  :  1  ISTD  Amount  : 

»  * 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
<3031  425-6021 

BTEX  Data  Report 
Method  Blank  Report 


Method  Blank  Number 

Date  Extracted/Prepared 

Date  Analyzed 

:  MB032295 
:  3/22/95 
:  3/22/95 

Client  Proiect  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

722450.21020 

MacDill 

95-0861 

1.00 

602 

Water 

BX2032210 

Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

PQL 

ug/L 

Benzene 

71-43-2 

U 

4.0 

Toluene 

108-88-3 

U 

4.0 

Ethyl  Benzene 

100-41-4 

U 

4.0 

Total  Xylene 

1330-20-7 

U 

4.0 

Chlorobenzene 

108-90-7 

U 

4.0 

1 ,3,5-trimethylben2ene 

108-67-8 

U 

4.0 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.0 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4.0 

1 ,2.3,4-tetramethylbenzene 

488-23-3 

U 

4.0 

Note:  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  PQL  is  for  a  single  peak 


Surrogate  Recovery: 

a,a,a-Trifluorotoluene  81% 

QC  Reporting  Limits  :  70%-130% 

QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for.  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Detection  Limit  as  determined  by  EPA  SW846,  Vol.  18.  Part  II.  pa.  8000-14, 

NA  =Not  available. 

Analyst 


I 


« 


< 


I 


* 


% 


« 


I 


( 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C: \HPCHEM\2\DATA\BX20322 

C.J.  Cook 

BTEX2 

MB032295-WATER 

22  Mar  95  05:57  PM 

22  Mar  95  06:22  PM 

22  Mar  95  04:04  PM 

1 


010R0701 . D 

Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

10 


BX20322 
BX20322  .  n.I 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

BTEX  Data  Report 
Laboratory  Control  Sample  (LCS) 


» 


» 


LCS  Number 

Date  Extracted/Prepared 

Date  Analyzed 

:  LCS032195 
:  3/21/95 
:  3/21/95 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

722450.21020 

MacDill 

95-0861 

1.00 

602 

Water 

BX20321 12 

» 

Compound  Name 

Cas  Number 

LCS 

Concentration 

ug/L 

QC  Limit 
ug/L 

» 

Benzene 

71-43-2 

37 

23-44 

Toluene 

108-88-3 

36 

26-43 

» 

Ethyl  Benzene 

100-41-4 

36 

26-48 

m,p-Xvlene 

o-Xylene 

NA 

95-47-6 

37 

35 

25- 47 

26- 48 

» 

Chlorobenzene 

108-90-7 

36 

28-46 

1,3,5-trimethylbenzene 

108-67-8 

37 

24-47 

1 ,2,4-trimethylbenzene 

95-63-6 

30 

23-46 

1 

1,2.3-trimethylbenzene 

526-73-8 

35 

29-49 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

34 

NA 

Note:  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak.  • 

Surrogate  Recovery: 

a,a,a-Trifluorotoluene  101% 

QC  Reporting  Limits  :  70%-130% 

QUALIFIERS:  * 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 

Quantitation  Limit  (PQL).  I 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 


At 


•  ••••• 


•  • 


-Benzene 


■ogale  (%  REC.] 


oluene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C : \HPCHEM\2\DATA\BX20321\012R0901 . D 


C . J .  Cook 

BTEX2 

LCS032195 

21  Mar  95 
21  Mar  95 
21  Mar  95 


06:19  PM 
06:44  PM 
03:32  PM 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

12 

1 

9 

BX20321. 
BX20321 .MTK 
0 


External  Standard  Report 


Data  File  Name 
0  aerator 
istrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C ; \HPCHEM\2\DATA\BX20321\1 
C.J.  Cook  V 
BTEX2 

1 . 0  ppb  BTEX  MIX 


21  Mar  95 

22  Mar  95 
22  Mar  95 
1 


04:44  PM 
08:57  AM 
08:53  AM 


p0901  .D 
'  Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

10 

1 

9 

BX20321 .MTH 
BX20321 .MTH 
0 


Sig.  2  in  C:\HPCHEM\2\DATA\BX2032l\010R0901.D 


2t  Time 

1  _  . 

Area 

Type 

1 

Width 

Ref# 

1  _ _ 

ug/L 

1  -- 

Name 

1  _  _  _  _  _ 

1 

2.472 

562 

1 

W 

0 .093 

1 

1 

I 

0 . 898 

1 

4 . 890 

1177 

PV 

0 . 110 

1 

2 . 727 

Benzene 

6 . 805 

48550 

PV 

0 . 100 

1-R 

94 . 975 

TFT  Surrogate  (%  REC.) 

8 . 553 

1297 

PV 

0 . 089 

1 

2 . 663 

Toluene 

11 . 183 

1029 

BV 

0 . 099 

1 

2.691 

Chlorobenzene 

11 . 440 

1070 

W 

0 . 095 

1 

1.471 

Ethyl  Benzene 

11 . 675 

2403 

W 

0 . 085 

1 

0.493 

m, p-Xylene 

12 .389 

1070 

BV 

0 . 076 

1 

1.698 

o-Xylene/Styrene 

14.330 

1247 

PV 

0 . 073 

1 

0.439 

1,3, 5 -Trimethylbenzene 

15 . 030 

3592 

PV 

0 . 084 

1 

1.226 

1,2,4 -Trimethylbenzene 

15.240  *  not  found 

Ar 

1 

15.488 

484 

BV 

0 . 068 

1 

1.358 

15.797 

3755 

W 

0 . 089 

1 

0.580 

1,2,3 -Trimethylbenzene 

16 .331 

1098 

W 

0 . 101 

1 

13.315 

f.8.769 

1068 

PV 

0 . 062 

1 

1.525 

1,2,3, 4 -Tetramethylbenzene 

Time  Reference  Peak 
3 


Expected  RT 
6.760 


Actual  RT 
6.805 


Difference 

0.045 


Not  all  calibrated  peaks  were  found 


I 


I 


CO  ^ 

(D  (D 


(]1  J  pBenzene 


Surrogate  (%  REC.) 


’Toluene 


D-Xylene/Slyrene 

-1 ,3.5-Triinethylben2ene 
=— I.2.4-Trimethylbenzene 
=~1,2,3-Trimethylbenzene 


-1.2.3.4-Telramelhylbenzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C ; \HPCHEM\2\DATA\BX20321\010R0901 . D 


C.J.  Cook  Page  Number  :  1 

BTEX2  Vial  Number  :  10 

1.0  ppb  BTEX  MIX  Injection  Number,:  1 

Sequence  Line  :  9 

21  Mar  95  04:44  PM  Instrum.ent  Method:  BX203  21.1- 

21  Mar  95  05:09  PM  Analysis  Method  :  BX20321.N 

21  Mar  95  03:32  PM  Sample  Amount  :  0 

1  I STD  Amount  ; 

STD  REF  #1644,  3/10/95,  0.5  UG/ML  (M  &  P-XYLENE  PRESENT); 
1,2,3  &  1 , 2 , 4 -Trimethylbenzene 


21  Mar  95 
21  Mar  95 
21  Mar  95 
1 


04:44  PM 
05:09  PM 
03:32  PM 


1 

10 

1 

9 

BX20321  .i-.-.-; 
BX20321 .MTH 
0 


•  • 


External  Standard  Report 


Data  File  Name 
0'  oerator 
V)  istrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C;  \HPCHEM\2\DATA\BX20322\(^R07  01,D 


C . J .  Cook 
BTEX2 

1.0  ppb  BTEX  MIX 


22  Mar  95  04:24  PM 

23  Mar  95  08:56  AM 

22  MAR  95  04:04  PM 
1 

STD  REF  #1644,  3/10/95 


Page  Number  : 

Vial  Number  : 

Injection  Number  : 
Sequence  Line  : 

Instrument  Method: 
Analysis  Method  : 
Sample  Amount  : 

ISTD  Amount  : 

0.5  UG/ML  (M  &  P-XYLENE 


1,2,3  &  1 , 2 , 4-Trimethylbenzene 


1 

8 

1 

7 

BX20322 .MTH 
BX20322 .MTH 
0 


PRESENT) ;  + 


Sig.  2  in  C:\HPCHEM\2\DATA\BX20322\008R0701.D 


Ret  Time 

1  1 

Area 

Type 

width 

Ref# 

ug/L 

1 

Name 

1 _ 

2.452  * 

not 

found 

1  *  " 

* 

...  . 

1 

1 

4 .860 

438 

PV 

0.067 

1 

1.864 

Benzene 

6.789 

39381 

PV 

0.099 

1-R 

87.650 

TFT  Surrogate  (%  REC.) 

8 . 562 

933 

PV 

0.094 

1 

1.820 

Toluene 

11 . 144 

534 

BV 

0.069 

1 

1.698 

Chlorobenzene 

11.428 

529 

PV 

0.064 

1 

0.289 

-Ethyl  Benzene 

11 . 672 

1477 

BV 

0.077 

1 

-2.219 

m, p-Xylene 

12 . 389 

1035 

BV 

0.093 

1 

1.133 

o-Xylene/ Styrene 

14.332 

1481 

BV 

0.103 

1 

-0.0133 

1,3, 5-Trimethylbenzene 

15 . 022 

2932 

BV 

0 . 083 

1 

1.035 

1,2, 4-Trimethylbenzene 

15.240  * 

not 

found 

* 

1 

15.484 

1180 

PV 

0.154 

1 

4.187 

as. 799 

2933 

w 

0.079 

1 

0.0762 

1,2,3 -Tr imethy Ibenzene 

*16 .330 

794 

w 

0 . 105 

1 

10.218 

18 .764 

948 

w 

0.059 

1 

0.600 

1,2,3, 4-Tetramet.hy Ibenzene 

Time  Reference  Peak 
3 


Expected  RT  Actual  RT  Difference 

6.750  6.789  0.039 


Not  all  calibrated  peaks  were  found 


I 


A 


0 

0 

0 


0) 

0 

0 

0 


s) 

0 

0 

0 


03 

0 

0 

0 


CD 

0 

0 

0 


I 


I 


» 


I 


I 


» 


» 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C: \HPCHEM\2\DATA\BX20322\008R0701.D 


C . J .  Cook 
BTEX2 

1.0  ppb  BTEX  MIX 

22  Mar  95  04:24  PM 

22  Mar  95  04:50  PM 

22  Mar  95  04:04  PM 

1 

STD  REF  #1644,  3/10/95,  0. 
1,2,3  &  1 , 2 , 4-Tr imethylben 


Page  Number  :  1 

Vial  Number  :  8 

Injection  Number  :  1 

Sequence  Line  :  7 
Instrument  Method:  BX20322 
Analysis  Method  :  BX20322.*.*H 

Sample  Amount  :  0 
ISTD  Amount  : 

UG/ML  (M  £.  P-XYLENE  PRESENT)  ; 
ene 


» 


•  • 


I 


•  • 


/ 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  VOLATILE  HYDROCARBONS  (TVH) 
Laboratory  Control  Sample  (LCS) 


LCS  Number 
Date  Prepared 
Date  Analyzed 
Sequence  Number 


LCS032095 

3/20/95 

3/20/95 

TVH9 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Method  Number 


722450.2 1020/MACDILL  AFB 

95-0861 

WATER 

5030/8015  MOD 


LCS 

Compound 

Theoretical  Concentration 

Concentration 

QC  Limit 

Name 

mg/L 

mg/  L 

mg/L 

Gasoline 

5.00 

5.39 

3. 5-6. 5 

QUALIFIERS 

U  =  TEH  analyzed  for  but  not  detected. 

B  =  TEH  found  in  blank  as  well  as  sample  (blank  data  should  be  compared). 
E  =  Extrapolated  value. 

NA  =  Not  Available. 


•  • 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 


Date 

Sampled 

3/15,16/95 

(303)425-6021 

Anions 

Client  Project  ID. 

722450 .21020 
/Mac  Dill  AFB 

Date 

Received 

3/16/95 

Lab  Project  No. 

95-0861 

Date 

Prepared 

3/17/95 

Method 

EPA  300.0 

Date 

Analyzed 

3/17/95 

Matrix 

Water 

Detection  Limit 

0.25  (mg/L) 

Evergreen 
Samole  # 

Client 

Sample  ID 

Sulfate  (ma/L) 

X04288 

24MP-10D 

5 . 78 

X04289 

24MP-10S 

3 . 64 

X04290 

MD24-6A 

7.34 

X04291 

MD24-6 

6.38 

X04292 

24MP-9D 

12 . 1 

X04293 

24MP-9S 

1 . 91 

X04297 

24MP-7D 

79.2 

X04298 

24MP-7S 

76 . 0 

X04299 

75MP-1S 

35.8 

X0430Q 

75MP-1D 

15.1 

X04300 

Dup 

75MP-1D  Dup 

14 . 7 

Method 

Blank 

3-17-95 

<0.250 

Quality  Assurance 


Spike 

Amount 

Cmq/L) 

Sample 

Result 

(mq/L) 

Spike 

Result 

(mq/L) 

0, 

0 

Recovery 

X04300 

75MP-1D 

Matrix  Spike 

10 . 0 

15.2 

25 . 7 

105 

X04300 

75MP-1D 

10 . 0 

15.2 

25 . 3 

102 

Matrix  Spike  Dup 

MS/MSD  RPD  3.09 


X04300/X04300  Dup  RPD 


2 .68 


► 


Ar 


> 


» 


» 


I 


I 


» 


11 


Analyser 


» 


0  ^  ^  1 1  rr.  2  5 


I 


EVERGREEN  ANALYTICAL,  INC. 
4036  Youngfield  St.  Wheat  Ridge,  CO 

(303)425-6021 


80033 


Anions 


» 


Date 

Sampled 

3/15, 16/95 

Client  Project  ID. 

722450.21020 
/Mac  Dill  AFB 

Date 

Received 

3/16/95 

Lab  Project  No. 

95-0861 

Date 

Prepared 

2/11/95 

Method 

EPA  300.0 

Date 

Analyzed 

3/17/95 

Matrix 

Water 

Detection  Limit 

0.25  (mg/L) 

Evergreen 
Samole  # 

Client 

Samole  ID 

Chloride  (ma/L) 

X04288 

24MP-10D 

144 

X04289 

24MP-10S 

4 . 18 

X04290 

MD24 -6A 

16 . 8 

X04291 

MD24-6 

637 

X04292 

24MP-9D 

329 

X04293 

24MP-9S 

12 . 1 

X04297 

24MP-7D 

1130 

X04298 

24MP-7S 

115 

X0429° 

75MP-1S 

13.4 

X043 jQ 

75MP-1D 

9 . 75 

X04:>00 

Dup 

75MP-1D  Dup 

9 . 62 

Method 

Blank 

3-17-95 

<0.250 

Quality  Assurance 


Spike 

Amount 

(ma/L) 

Sample 

Result 

■Img/L}. 

Spike 

Result 

(ma/L) 

■o 

Recovery 

1 

X04300 

75MP-1D 

Matrix  Spike 

10 . 0 

9.75 

20 . 1 

104 

X04300 

75MP-1D 

Matrix  Spike  Dup 

10 . 0 

9 . 75 

20 . 0 

102 

1 

MS/MSD  RPD 

1.36 

X04300/X04300  Dup  RPD 

1 . 34 

i 

Analyst 


03i---rr,  2b 


9 


4036 


EVERGREEN  ANALYTICAL,  INC. 
Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)425-6021 


Anions 


Date 

Sampled 

3/15, 16/95 

Client  Project  ID. 

722450 .21020 
/Mac  Dill  AFB 

Date 

Received 

3/16/95 

Lab  Project  No. 

95-0861 

Date 

Prepared 

3/17/95 

Method 

EPA  300.0 

Date 

Analyzed 

3/17/95 

Matrix 

Water 

Detection  Limit 

0.076  (mg/L) 

Evergreen  Client 


Sample 

J. 

Samole  ID 

Nitrite-N  (ma/L) 

X04288 

24MP-10D 

<0 .076 

X04239 

24MP-10S 

<0 . 076 

X04290 

MD24-6A 

<0 . 076 

X04291 

MD24-6 

<0 . 760* 

X04292 

24MP-9D 

<0 . 760* 

X04293 

24MP-9S 

<0 . 076 

X04297 

24MP-7D 

<7 . 60* 

X04298 

24MP-7S 

<0 . 760* 

X04299 

75Mr-lS 

<0.076 

X04300 

75MP-1D 

<0.076 

X04300 

Dup 

75MP-1D  Dup 

<0 . 076 

Method 

Blank 

3-17-95 

<0 . 076 

Oualitv  Assurance** 

Spike 

Amount 

(ma/L) 

Sample 

Result 

(ma/L) 

Spike 

Result 

(ma/L) 

0, 

o 

Recoverv 

X04300 

75MP-1D 

Matrix  Spike 

10 . 0 

<0.250 

9 .86 

98 . 6 

X04300 

75MP-1D 

10 . 0 

<0 . 250 

9 . 05 

90 . 5 

Matrix  Spike  Dup 

MS/MSD  RPD  8.57 


X04300/XQ4300  Dup  RPD 


NC 


*  * 


NC 


Increased  detection  limit  due  to  matrix  interference. 
=  Quality  assurance  results  reported  as  Nitrite  (NOj)  . 


=  Not  Calculated  because  sample 
detection  limit. 


and/or  duplication  results  below 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 

(303)425-6021 


Anions 


Date  Sampled  :  3/15,16/95 
Date  Received  :  3/16/95 
Date  Prepared  :  3/17/95 
Date  Analyzed  :  3/17/95 


722450 .21020 

Client  Project  ID.  :  /Mac  Dill  AFB 

Lab  Project  No.  :  95-0861 

Method  :  EPA  300.0 

Matrix  :  Water 

Detection  Limit  :  0.056  (mg/L) 


Evergreen 


Client 
Sample  ID 


Nitrate-N  (m.g/L) 


X04288 

24MP-10D 

<0 . 056 

X04289 

24MP-10S 

<0 . 056 

X04290 

MD24-6A 

<0 . 056 

X04291 

MD24-6 

2 .46 

X04292 

24MP-9D 

<0 . 056 

X04293 

24MP-9S 

<0 . 056 

X04297 

24MP-7D 

<0 . 056 

X04298 

24MP-7S 

<0 . 056 

X04299 

75MP-1S 

<0 . 056 

X04300 

75MP-1D 

<0 . 056 

X04300 

Dup 

75MP-1D  Dup 

<0 . 056 

Method 

Blank 

3-17-95 

<0 . 056 

XC4300 

X04300 


75MP-1D 
Matrix  Spike 


Duality  Assurance** 


Spike 

Amount 


Sample 

Result 


10.0  <0.250 


75MP-1D  10.0  <0.250 

Matrix  Spike  Dup 

MS/MSD  RPD 


•¥ 


» 


I 


» 


I 


» 


X04300/X04300  Dup  RPD  NC 


**  =  Quality  assurance  results  reported  as  Nitrate  (NOj)  . 

NC  =  Not  Calculated  because  sample  and/or  duplication  results  below 
detection  limit. 


0  9  6  ;  I  -n  2 


•  ••••••• 


•  • 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 

(303)425-6021 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


Miscellaneous  Analyses 


3/15,16/95 

3/17/95 

3/18/95 

3/18/95 


Client  Project  ID. 
Lab  Project  No. 
Detection  Limit 
Method 


722450 .21020 
MacDill  AFB 
95-0861 
5.00  mgCaCOj/L 
EPA  310.1 


Evergreen 
Sample  # 


X04288 


X04289 


X04290 


X04291 

X04292 


X04293 


X04297 


f  X04298 

X04299 

X04299 

Duplicate 

X04300 

Method  Blank  3/18/95 


Cl lent 
Sample  ID 

24MP-10D 

24MP-10S 

MD24-6A 

MD24-6 

24MP-9D 

24MP-9S 

24MP-7D 

24MP-7S 

75MP-1S 

75MP-1S 

Duplicate 

75MP-1D 


APG  Reference  Minerals 
Lot  #13862 

X04299/X04299  Dup  RPD 


Matrix 


Water 


Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 


Water 


Water 


duality  Assurance 


Total 

Alkal inity 
(maCaC0;,/L) 


74 .2 


73 .7 


<5 . 00 


<5 . 00 


True  Value  Result 

(mgCaCOj/L)  (mgCaCOj/L) 


11 . 8 


10 . 3 


Recovery 


87 . 3 


0 . 680 


Approved 


•  • 


X04299  DF"=1  CLIENT  ^  TSME—  IS 


>C0-1300  DF"=1  C'LIElSrX  #  '7='5ME 


X  O  -=^1  2  9  -1  D  F'  =  1  F’  [  E  L  D  B  E  A  N  I< 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  VOLATILE  HYDROCARBONS  (TVH) 
Laboratory  Control  Sample  (LCS) 


I 


» 


LCS  Number 
Date  Prepared 
Date  Analyzed 
Sequence  Number 


LCS032095 

3/20/95 

3/20/95 

TVH9 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Method  Number 


722450.21 020/MACDILL  AFB 

95-0861 

WATER 

5030/8015  MOD 


LCS 

Compound 

Theoretical  Concentration 

Concentration 

QC  Limit 

Name 

mg/L 

mg/  L 

mg/L 

Gasoline 

5.00 

5.39 

3. 5-6. 5  ^ 

I 


QUALIFIERS 

U  =  TEH  analyzed  for  but  not  detected. 

B  =  TEH  found  in  blank  as  well  as  sample  (blank  data  should  be  compared). 
E  =  Extrapolated  value. 

NA  =  Not  Available. 


•  • 


•  • 


JLWJL 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 

(303)425-6021 


Anions 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


3/15,16/95 

3/16/95 

3/17/95 

3/17/95 


Client  Project  ID. 
Lab  Project  No. 
Method 
Matrix 

Detection  Limit 


722450.21020 
/Mac  Dill  AFB 
95-0861 
EPA  300.0 
Water 

0.25  (mg/L) 


Evergreen  Client 

Sample  Sample  ID 


Sulfate  (ma/L) 


X04288 

24MP-10D 

5 . 78 

X04289 

24MP-10S 

3 . 64 

X04290 

MD24-6A 

7 . 34 

X04291 

MD24-6 

6 .38 

X04292 

24MP-9D 

12 . 1 

X04293 

24MP-9S 

1 . 91 

X04297 

24MP-7D 

79 . 2 

X04298 

24MP-7S 

76 . 0 

X04299 

75MP-1S 

35.8 

X04300 

75MP-1D 

15 . 1 

X04300 

Dup 

75MP-1D  Dup 

14 . 7 

Method 

Blank 

3-17-95 

<0 .250 

Quality  Assurance 


Spike 

Amount 

(ma/L) 

Sample 

Result 

(ma/L) 

Spike 

Result 

(mg/L) 

o, 

'o 

Recovery 

X04300 

75MP-1D 

Matrix  Spike 

10 . 0 

15 . 2 

25 . 7 

105 

X04300 

75MP-1D 

10.0 

15 . 2 

25 . 3 

102 

Matrix  Spike  Dup 
MS/MSD  RPD 


X04300/X04300  Dup  RPD 


2 .68 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 

(303)425-6021 


9 


Anions 


» 


(D 


722450 .21020 


Date 

Sampled 

3/15,16/95 

Client  Project  ID. 

:  /Mac  Dill  AFB 

Date 

Received 

3/16/95 

Lab  Project  No. 

:  95-0861 

Date 

Prepared 

3/17/95 

Method 

:  EPA  300.0 

Date 

Analyzed 

3/17/95 

Matrix 

:  Water 

Detection  Limit 

;  0.25  (mg/L) 

Evergreen 
Samole  # 

Client 

Sample  ID 

Chloride  (ma/L) 

X04288 

24MP-10D 

144 

X04289 

24MP-10S 

4 . 18 

X04290 

MD24-6A 

16 .8 

X04291 

MD24-6 

637 

X04292 

24MP-9D 

329 

X04293 

24MP-9S 

12 . 1 

X04297 

24MP-7D 

1130 

X04298 

24MP-7S 

115 

X04299 

75MP-1S 

13 . 4 

X04300 

75MP-1D 

9.75 

X04300 

Dup 

75MP-1D  Dup 

9 . 62 

Method 

Blank 

3-17-95 

<0.250 

Quality  Ass-urance 


Spike 

Amount 

(-tnq/L) 

Sample 

Result 

(mq/L) 

Spike 

Result 

-(mq/L) 

o, 

*0 

Recovery 

1 

X04300 

75MP-1D 

Matrix  Spike 

10.0 

9.75 

20 . 1 

104 

X04300 

75MP-1D 

Matrix  Spike  Dup 

10 . 0 

9 . 75 

20 . 0 

102 

1 

MS/MSD  RPD 

1 .36 

X04300/X04300  Dup  RPD 


1 . 34 


a  3  *5 :  t  'n 


I 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 

(303)425-6021 


Anions 


Date 

Sampled 

3/15,16/95 

Client  Project  ID. 

.'2450 . 21020 
/Mac  Dill  AFB 

Date 

Received 

3/16/95 

Lab  Project  No. 

95-0861 

Date 

Prepared 

3/17/95 

Method 

EPA  300.0 

Date 

Analyzed 

3/17/95 

Matrix 

Water 

Detection  Limit 

0.076  (mg/L) 

» 


I 


% 


«¥ 


» 


Evergreen 
Sample  # 

Client 

Sample  ID 

Nitrite-N  (ma/L) 

X04288 

24MP-10D 

<0 .076 

X04289 

24MP-10S 

<0 . 076 

» 

X04290 

MD24-6A 

<0 . 076 

X04291 

MD24-6 

<0.760* 

X04292 

24MP-9D 

<0 .760* 

X04293 

24MP-9S 

<0 . 076 

X04297 

24MP-7D 

<7.60* 

X04298 

24MP-7S 

<0.760* 

» 

X04299 

75MP-1S 

<0 . 076 

X04300 

75MP-1D 

<0 .076 

X04300 

Dup 

75MP-1D  Dup 

<0 . 076 

Method 

Blank 

3-17-95 

<0 . 076 

» 

Quality  Assurance** 


Spike 

Amount 

(niq/L) 

Sample 

Result 

(ma/L) 

Spike 

Result 

(t^q/L) 

0, 

t> 

Recovery 

X04300 

75MP-1D 

Matrix  Spike 

10 . 0 

<0.250 

9 .86 

98 . 6 

X04300 

75MP-1D 

Matrix  Spike  Dup 

10 . 0 

<0 .250 

9 .05 

90 . 5 

» 

MS/MSD  RPD 

8 . 57 

X04300/X04300  Dup  RPD 


NC 


Increased  detection  limi 
=  Quality  assurance  resul 
=  Not  Calculated  because 
detection  limit. 


t  due  to  matrix  interference . 

ts  reported  as  Nitrite  (NO^)  . 

sample  and/or  duplication  results  below 


V...  J 1 


Approved 


» 


» 


•  •  • 


EVERGREEN  ANALYTICAL,  INC. 
4036  Youngfield  St.  Wheat  Ridge,  CO 
(303)425-6021 


80033 


Anions 


Date 

Sampled 

3/15, 16/95 

Client  Project  ID. 

722450 . 21020 
/Mac  Dill  AFB 

Date 

Received 

3/16/95 

Lab  Project  No. 

95-0861 

Date 

Prepared 

3/17/95 

Method 

EPA  300.0 

Date 

Analyzed 

3/17/95 

Matrix 

Water 

Detection  Limit 

0 . 056  (mg/L) 

Evergreen 
Samole  # 

Client 

Samole  ID 

Nitrate-N  (ma/L) 

X04288 

24MP-10D 

<0.056 

X04289 

24MP-10S 

<0 . 056 

X04290 

MD24-6A 

<0 . 056 

X04291 

MD24-6 

2.46 

X04292 

24MP-9D 

<0 . 056 

X04293 

24MP-9S 

<0 . 056 

X04297 

24MP-7D 

<0 . 056 

X04298 

24MP-7S 

<0.056 

X04299 

75MP-1S 

<0.056 

X04300 

75MP-1D 

<0 . 056 

X04300 

Dup 

75MP-1D  Dup 

<0 . 056 

Method 

Blank 

3-17-95 

<0.056 

Quality  Assurance** 


Spike 

Amount 

ln\g/L) 

Sample 

Result 

(ma/L) 

Spike 

Result 

(ma/L) 

o, 

”0 

Recovery 

X04300 

75MP-1D 

Matrix  Spike 

10.0 

<0.250 

9 .63 

96.3 

X04300 

75MP-1D 

10 . 0 

<0 . 250 

9 .42 

94 . 2 

Matrix  Spike  Dup 

MS/MSD  RPD  2.20 


» 


» 


I 


I 


» 


» 


X04300/X04300  Dup  RPD 


NC 


*  * 

NC 


=  Quality  assurance  results  reported  as  Nitrate  (NOj)  . 

=  Not  Calculated  because  sample  and/or  duplication  results  below 
detection  limit. 


I 


•  •  • 


•  •  •  • 


•  • 


4036 

EVERGREEN  ANALYTICAL,  INC 
Youngfield  St.  Wheat  Ridge, 

(303)425-6021 

CO  80033 

• 

• 

Miscellaneous  Analyses 

Date  Sampled 
Date  Received  : 
Date  Prepared  : 
Date  Analyzed  : 

3/15, 16/95 
3/17/95 
3/18/95 
3/18/95 

Client  Project 
Lab  Project  No. 
Detection  Limit 
Method 

722450 .21020 

ID.  ;  MacDill  AFB 
:  95-0861 
:  5.00  mgCaCOj/L 
:  EPA  310.1 

» 

Ar 

Evergreen 

Sample  # 

Client 
Sample  ID 

Matrix 

Total 

Alkal inity 
(maCaC0,/L) 

X04288 

24MP-10D 

Water 

227 

X04289 

24MP-10S 

Water 

187 

» 

X04290 

MD24-6A 

Water 

309 

X04291 

MD24-6 

Water 

173 

X04292 

24MP-9D 

Water 

205 

1 

X04293 

24MP-9S 

Water 

271 

X04297 

24MP-7D 

Water 

200 

X04298 

24MP-7S 

Water 

244 

1 

• 

X04299 

75MP-1S 

Water 

74.2 

X04299 

Duplicate 

75MP-1S 

Duplicate 

Water 

73 . 7 

X04300 

75MP-1D 

Water 

<5.00 

P 

Method  Blank  3/18/95  <5 . 00 


APG  Reference  Minerals 
Lot  #13862 

X04">99/XC4299  Dup  RPD 


AnaL<?st 


Quality  Assurance 

True  Value  Result  %  Recovery 

(mgCaCOj/L)  (mgCaCOj/L) 

11.8  10.3  87.3 


0 . 680 


Approved' 


OUbl.IJ  •! 


» 


» 


EVERGREEN  ANALYTICAL,  INC. 
4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  VOLATILE  HYDROCARBONS  (TVH) 


» 


% 


Date  Sampled 

:  3/15,16/95 

Client  Project  Number 

:  722450.21 020/MACDILL  AF8 

Date  Received 

:  3/17/95 

Lab  Project  Number 

:  95-0861 

Date  Prepared 

:  3/20/95 

Matrix 

:  Water 

Date  Analyzed 

;  3/20,21/95 

Method  Number 

;  5030/Mod. 801 5 

Evergreen 

Client 

Surrogate 

TVH 

MDL 

Sample  X 

Sample  X 

Recovery 

mg/L 

mg/L 

MB032095 

METHOD  BLANK 

100% 

U 

0.1 

X04288 

24MP-10D 

114% 

U 

0.1 

X04289 

24MP-10S 

103% 

U 

0.1 

X04290 

MD24-6A 

116% 

0.7 

0.1 

X04291 

MD24-6 

121% 

U 

0.1 

X042S1  DUP 

MD24-6 

98% 

U 

0.1 

X04292 

24MP-9D 

124% 

0.3 

0.1 

X04293 

24MP-9S 

121% 

0.6 

0.1 

X04294 

FIELD  BLANK 

123% 

y  1 

0.1 

X04296 

TRIP  BLANK 

128% 

U 

0.1 

X04297 

24MP-7D 

106% 

U 

0.1 

X04298 

24MP-7S 

113% 

u 

0.1 

X04299 

75MP-1S 

1 20% 

u 

0.1 

X04300 

75MP-1D 

124% 

u 

0.1 

» 


$ 


» 


OUALIFIERS 


U  =  TVH  analyzed  for  but  not  detected. 

B  =  TVH  found  in  blank  as  well  as  sample 
E  =  Extrapolated  value. 

MDL  =  Method  Detection  Limit 


(blank  data  should  be  compared). 


Analyst 


Approved 


» 


» 


> 


•  • 


CASE  NARRATIVE 


Everqreen 


Evergreen  Analytical  Laboratory  Project  (EAL)  #;  95-0820 

Parsons  Engineering  Science,  Inc-  (PES)  Project:  MacDill  AFB 

(722450.21020) 


Sample  Receipt 

On  March  14,  1995,  14  soil  and  one  rinseate  blank  were  received  in 
good  condition  at  Evergreen  Analytical  Laboratory  (EAL).  Refer  to 
the  EAL  Sample  Log  Sheet  for  specific  log-in  information  and  cross- 
I  reference  of  EAL  and  PES  sample  identifications. 

BTEX,  Soil  Matrix.  Method  SW8020 

The  following  PES  samples  were  analyzed  at  a  dilution  due  to 
target  analytes  in  the  sample,  the  reporting  levels  were  increased 
accordingly;  24  MP-1A( 3 ' -4 ' ) ,  24  MP-2(3'-4'),  24  SS-2(4'-6'), 

»  *  75SS-l(7-9),  and  75SS-2(9-ll)  at  a  dilution  factor  of  5.  Sample 

75SS-l(3-5)  was  analyzed  at  DF  =  5  and  DF  =  125,  and  75SS-2(3-5)  at 
DF  =  250  and  DF  =  1250. 

The  matrix  spike  sample  exhibited  surrogate  recoveries  for  the  tri- 
and  tetra-methylbenzenes  below  the  EAL  control  limit,  and  the 
I  matrix  spike  duplicate  sample  did  not  purge.  Please  see  the 

Laboratory  Control  Spike  (LCS)  sample  for  acceptable  spiked  sample 
recovery. 

BTEX,  Water  Matrix.  Method  602 

The  Trip  Blank  vas  analyzed  with  no  anomalies  to  report. 

\ 

Total  Volatile  Hydrocarbon  (TVH^ ,  Soil  Matrix.  Method  8015M 
The  relative  percent  difference  (RPD)  between  the  laboratory 
duplicate  scimples  were  not  within  the  control  limit  of  30%  due  to 
Scimple  inhomogeneity.  There  were  no  other  quality  control 
anomalies  to  report. 

I 

Total  Extractable  Hydrocarbon  (TEHK  Soil  Matrix.  Method  8015M 
The  surrogate  recovery  for  75SS-2(3-5)  was  outside  the  control 
limits  due  to  the  concentration  of  analyte  in  the  sample.  All 
other  quality  control  was  within  limits. 


» 


» 


»  • 


» 


» 


E'.ercr-.en  Anal'y^ical,  Inc.  4036  Young:':e!d  St.  Wh^at  Ridge,  CO  3C033-3S62  (303)425-6021  F.AX  (303)  425-6So-I 


» 


•  • 


Page  Two 

Case  Narrative 

Parsons  Engineering  Science 

95-0820 


Total  Organic  Carbon  in  Soil  ^TOC) 

TOC  was  analyzed  by  Huffman  Laboratories  of  Golden,  Colorado.  TOC 
was  determined  by  analyzing  for  total  carbon  (TC)  and  inorganic 
(carbonate)  carbon  (CC),  then  calculating  the  difference  as  TOC. 
The  report  from  Huffman  is  included. 


Project  Manager 


I 


Evergreen  Analytical  Sample  Log  Sheet 

Date{s)  Sampled:  03/08.09.10.13/95  COC 


Project  a  95-0820 

Data  Due:  02  I\1 19S 


» 


^  ite  Received:  03/14/95  1000  Holding  Time(s):  03 /22 . 23 . 27-BTEX . 

TEPH,TVPH 

Client  Project  I.D.  722450. 21020/MAC  DILL _  Rush  STANDARD 


Client:  PARSONS  ENGINEERING  SCIENCE.  INC. 

Address:  1700  BROADWAY.  SUITE  900 _ 

DENVER.  CO  80290 _ 

Contact:  TODD  WIEDEMEIER _ 


Client  P.O. 


Phone  #831-8100 


Pax  #831-8208 


Shipping  Charges  N/A _ 

E.A.  Cooler  #  604 

Airbill  #  FED  EX  9581826236 

Custody  Seal  Intact?  N/A 

Cooler  _  Bottles  _ 

COC  Present  Y 

Sample  Tags  Present?  Y 

Sample  Tags  Listed?  Y 

Sample (s)  Sealed?  Y 


Special  Invoicing/Billing _ 

SpecilaSpecial  Instructions  *  PLUS  CHLOROBENZENE.  TMB  &  TEMB.  REPORT  SOILS  ON 
A  DRY  WEIGHT  BASIS.  ANALYZE  AN  MS /MSP  AND  LAB  DUPLICATE  FOR  THIS  CLIENT. 


Lab 

Client 

ID  # 

ID# 

Analysis 

Mtx 

Btl 

Log 

,4173A/B 

24  MP- 

iAn'-4' 

)  * 

BTEX 

S 

2WM 

2 

W 

AJ4174A/B 

24  MP- 

1B/8'-9' 

)  * 

BTEX 

i 

S 

2WM 

2 

X04175A/B 

2  4  MP- 

2  /3'-4' 

)  * 

BTEX 

1 

S 

2WM 

2 

X04176A/B 

24  MP- 

3  f3-5) 

* 

BTEX 

I 

S 

2WM 

2 

X04177A/B 

24  MP- 

4_  f3-5) 

★ 

BTEX 

1 

S 

2WM 

2 

X04178A/B 

24  MP- 

5  n-5) 

* 

BTEX 

1 

1 

S 

2WM 

2 

X04179A/B 

2  4  MP- 

6  f4-6) 

★ 

BTEX 

1 

1 

S 

2WM 

2 

X04iaiA/B 

24SS-1 

(4-6) 

* 

BTEX 

t 

1 

s 

2WM 

2 

X04182A/B 

24SS-2 

(4-6) 

* 

BTEX 

( 

1 

s 

2WM 

2 

X04183A/B 

75SS-1 

(3-5) 

★ 

BTEX 

1 

I 

s 

2WM 

2 

X04184A/B 

75SS-1 

(7-9) 

* 

BTEX 

If'/  o-'cislu.c.  ")'^s 

2WM 

2 

X04185A/B 

75SS-2 

(3-5) 

4r 

BTEX 

1 

J 

f 

s 

2WM 

2 

X04186A/B 

75SS-2 

(9-11) 

■k 

BTEX 

1 

s 

2WM 

2 

X04187A 

TRIP  BLANK 

* 

BTEX 

!/ 

w 

4  0V 

2 

R=Sainple  to  be  returned 

'-1 

Route  GC/MS  _ 

GC  4_ 

Metals 

Wet  Chem 

SxPrep 

Acctg  _1 

To 

e  1  of 

SxRec  C 

1  Page(s) 

QA/QC 

C 

Sales  C 

File  Oria 

Custodian/Date 

3 j 


y 


X04176C  24  MP-3  (3-5) _ TVH _ S  2WM  2 


X04177C 

TVH 

S 

2 

X04178C 

24  MP-5  f3-5) 

y 

TVH 

S 

2WM 

2 

X04179C 

tvh"^ 

s 

2WM 

2 

X04181C 

24SS-1  f4-6^ 

TVH^ 

s 

2WM 

2 

X04182C 

24SS-2  M-6^ 

TVH"^ 

; 

s 

2WM 

2 

X04183C 

75SS-1  (2-5) 

mma 

s 

2WM 

2 

X04184C 

75SS-1  (-7-9) 

y 

TVH 

si 

s 

2WM 

2 

X04185C 

75SS-2  n-5) 

TVH 

s 

2WM 

2 

X04186C 

75SS-2  f9-ll^ 

TVH^ 

s 

2WM 

2 

X04173D 

24  MP-lAf3'-4M 

TEH 

s 

2WM 

B2 

X04174D 

24  MP-1B('8'-9M 

TEH''1% 

MOISTURE)'" 

s 

2WM 

B2 

X04175D 

24  MP-2<’3'-4M 

TEH^i'KC 

lb  oPer 

s 

2WM 

B2 

X04176D 

24  MP-3  f3-5^ 

teh'^ 

s 

2WM 

B2 

X04177D 

teh"^ 

2WM 

B2 

X04178D 

TEH’^ 

s 

2WM 

B2 

X04179D 

TEH  ^ 

s 

2WM 

B2 

X04181D 

24SS-1  U-6^ 

TEH-^ 

2WM 

B2 

X04182D 

24SS-2 (4-6) 

TEH  ^ 

s 

2WM 

B2 

X04183D 

75SS-1  n-5^ 

TEH-^ 

s 

2WM 

B2 

X04184D 

TEH-^ 

s 

2WM 

B2 

X04185D 

75SS-2  r3-51 

TEH^ 

s 

2WM 

B2 

X04186D 

75SS-2  f9-ll) 

TEH'^ 

s 

2WM 

B2 

X04173E 

24  MP-lAr3'-4M 

% 

MOISTURE 

y 

s 

2WM 

B2 

X04175E 

24  MP-2f3'-4M 

% 

MOISTURE 

y' 

s 

2WM 

B2 

X04176E 

24  MP-3  n-S) 

% 

MOISTURE 

s 

2WM 

B2 

X04177E 

24  MP-4  n-S) 

% 

MOISTURE 

- 

s 

2WM 

B2 

X04178E 

24  MP-5  f3-5) 

% 

MOISTURE 

s 

2WM 

B2 

X04179E 

24  MP-6  (4-6) 

% 

MOISTURE 

y 

s 

2WM 

B2 

X04181E 

24SS-1  (4-6) 

% 

MOISTURE 

s 

2WM 

B2 

X04182E 

24SS-2  M-6) 

% 

MOISTURE 

y 

s 

2WM 

B2 

X04183E 

75SS-1  f3-5^ 

% 

MOISTURE 

y 

s 

B2 

X04184E 

% 

MOISTURE 

/ 

2WM 

B2 

R=Sainple  to  be  returned 
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Project  #  95-0820 


P 


% 


» 


% 


•  ••••••• 


•  • 


^04185E 

75SS-2  n-5^ 

%  MOISTURE 

S 

2WM 

B2 

W 

Cl  4186E 

75SS-2 

%  MOISTURE 

2WM 

B2 

X04176D 

24  MP-3  n-5) 

TOC 

2WM 

OUT 

X04177D 

TOC 

S 

2WM 

OUT 

X04179D 

24  MP-6  f4-6) 

TOC  ^ 

S 

OUT 

X04180A 

24  MP-16  (’4-61 

TOc"r%  MOISTURE1 

S 

2WM 

OUT 

Page  3  of  3  Pages 
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Resample  to  be  returned 


CO 

^  s 

c  ®  CO 

°  T3 

CD  5  03 
Cfl  w  "O 
3  O  cO 
_l  ^ 

<  o  « 
uj  Q  .g 


■minanm 


"fO  ^  I 
U  S  (J  - 

•  M  ®  .  M 

S  ®  O 
^  S)  01 
^  c  "O  • 
«  3  •*  in 
fQ  O  ^ 

<  3|  s 

s'" 

W 


l«« 


>n  o  b 
Si  ^  ^ 
-!a  « 

n  ^  \li 

ss  °= 


' 


„  f^'o/so'js; — ICLBS^IP^siq 

— - 

—-2555?^ 

eGpnis  /  i!o 
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Evergreen  Analytical  Sample  Receipt/ChecX-in  Record 


Date  &  Time  Rec'd: 
Client  : 


Shipped  Via:  H  J  ^1 

(Airbill  /  if  applicable) 


r 


Client  Project  ID(s) 

EAL  Project  #(s):95-  ('f,>DO 

Cooler#  I  oCP'  _ 

Ice  packs  ^  N  Y  N 

Tem]?erature  °C  Wo^ _  _ 


EAL  Cooler (s) : 


N 


N 


N 


N 


1.  Custody  seal(s)  present: 

Seals  on  cooler  intact 
Seals  on  bottle  intact 

2.  Chain  of  Custody  present: 

3.  Containers  broken  or  leaking: 

(Comment  on  COC  if  Y) 

4.  Containers  labeled: 

5.  COC  agrees  w/  bottles  received: 

(Comment  on  COC  if  N) 

6.  COC  agrees  w/  labels: 

(Comment  on  COC  if  N) 

7.  Headspace  in  VOA  vials-waters  only 

(comment  on  COC  if  Y) 


8.  VOA  samples  preserved: 


9.  pH  measured  on  metals,  cyanide  or  phenolics*: _  _ 

List  discrepancies _ 

*Non-EAL  provided  containers  only,  water  samples  only. 


10.  Metal  samples  present: 

Total  _  ,  Dissolved  _ 

D  or  PD  to  be  filtered: 
T,TR,D,PD  to  be  Preserved: 

11.  Short  holding  times: 

Specify  parameters _ 


12.  Multi-phase  sample (s)  present:  _ 

13.  COC  signed  w/  date/time: 

Comments : _ 


(Additional  comments  on  back)  3T~  ^ 

Custodian  Siqnature/Date-:  f  /  ./ / "L 
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EVERGREEN  ANALYTICAL,  INC 
4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


BTEX  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

Methanol  Extract? 

75SS-1(3-5) 

X04183 

3/13/95 

3/14/95 

3/18/95 

3/19/95 

No 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

722450.210 

MacDill 

95-0820 

5.00 

8020 

Soil 

BX2031823 

MB031895 

Compound  Name 

Cas  Number 

Sample 

Concentration* 

ug/kg 

PQL* 

ug/kg 

Benzene 

71-43-2 

U 

24 

Toluene 

108-88-3 

37 

24 

Ethyl  Benzene 

100-41-4 

550 

24 

Total  Xylene 

1330  20-7 

♦  ♦ 

♦  « 

Chlorobenzene 

108-90-7 

340 

24 

1 ,3,5-trimethylbeniene 

108-67-8 

♦  « 

1 .2,4-trimethylbenzene 

95-63-6 

♦  » 

♦  ♦ 

1 ,2,3-trimethylbenzene 

526-73-8 

«  * 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

♦  ♦ 

Note;  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  POL  is  for  a  single  peak. 

•  =  Sample  results  &  PQLs  are  reported  on  a  dry  weight  basis. 

••  =  SeeBX2031 91 6  for  noted  values,  df=  125,  03/20/95. 
Surrogate  Recovery; 

a.a.a.-Trifluorotoluene  96% 

QC  Reporting  Limits  ;  64%-130% 


QUALIFIERS; 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for.  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Detection  Lirpit  as  determined  by  EPA  SW846.  VoL  IB.  Part  II.  pa.  8000-14. 

NA  =  Not  available;?^ 

■  '  -  L  (  /■ 


Analyst- 


Approved 


•  • 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

BTEX  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

Methanol  Extract? 

75SS-1(3-5) 

X04183 

3/13/95 

3/14/95 

3/19/95 

3/20/95 

Yes 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

722450.21020 

MacDill 

95-0820 

125.00 

8020 

Soil 

RX2031916 

MEB031995 

Compound  Name 

Cas  Number 

Sample 

Concentration* 

ug/kg 

PQL* 

ug/kg 

Benzene 

71-43-2 

♦  « 

•  « 

Toluene 

108-88-3 

*  * 

•• 

Ethyl  Benzene 

100-41-4 

«  * 

•• 

Total  Xylene 

1330-20-7 

4900 

600 

Chlorobenzene 

108-90-7 

♦  » 

♦  « 

1 ,3,5-trimethylbenzene 

108-67-8 

3200 

600 

1 ,2,4-trimethylbenzene 

95-63-6 

2200 

600 

1 ,2,3-trimethylbenzene 

526-73-8 

2300 

600 

1 .2,3,4-tetramethylbenzene 

488-23-3 

12000 

600 

Note;  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

•  =  Sample  results  &  POLs  are  reported  on  a  dry  weight  basis. 

**  =  SeeBX2031823  for  noted  values,  df  =  5,  03/19/95. 

Surrogate  Recovery: 

a.a.a.-Trifluorotoluene  105% 

QC  Reporting  Limits  ;  64%-130% 

QUALIFIERS: 

E  -  Extrapolated  value 

U  =  Compound  analyzed  for.  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 


Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 


•  •••••• 


H 


w 

0 


w 

w 


-TFT  Surrogate  (%  REC 1 


Toluene 


3-Xylene/Slyrene 


==^1.3.5-Trimelhylbenzene 

-1.2.4-Trimelhylbenzene 

^-Trimelhylbenzene 


ethylbenzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
r<ultiplier 
Semole  Info 


C • \HPCHEM\2\DATA\BX20319\016R1101 .D 


C . J .  Cook 
BTEX2 

X04183  DF=125 

20  Mar  95  02:58  AM 

20  Mar  95  03:23  AM 

19  Mar  95  10:59  PM 

125 

Project#:  95-0820  Client# 


Page  Number 
Vial  Number 
Injection  Numiber 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
75SS-l{3-5)  Soil 

I  -  _  ’ 


1 

16 

1 

11 

BX2031 
BX20319 . A 
0 


I , 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

BTEX  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

Methanol  Extract? 

75SS-1(7-9) 

X04184 

3/13/95 

3/14/95 

3/18/95 

3/20/95 

No 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

722450.21020 

MacDill 

95-0820 

5.00 

8020 

Soil 

BX2031915 

MEB031995 

Compound  Name 

Cas  Number 

Sample 

Concentration* 

ug/kg 

PQL* 

ug/kg 

Benzene 

71-43-2 

U 

24 

Toluene 

108-88-3 

U 

24 

Ethyl  Benzene 

100-41-4 

U 

24 

Total  Xylene 

1330-20-7 

U 

24 

Chlorobenzene 

108-90-7 

U 

24 

1 ,3,5-tTimethylben2ene 

108-67-8 

U 

24 

1 ,2,4-trimethylben2ene 

95-63-6 

U 

24 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

24 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

34 

24 

Note:  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

*  =  Sample  results  &  POLs  are  reported  on  a  dry  weight  basis. 
Surrogate  Recovery; 

a,a,a,-Trifluorotoluene  99% 

QC  Reporting  Limits  :  64%-130% 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (POL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Detection^jimit  as  determined  by  EPA  SW846,  Vol.  IB,  Part  II,  pa.  8000-14. 

NA  =  Not  avaiU 


ArT^vaf^ 


Approved 


0  M  ^ 

(5  (1)  0 

^ 


-TFT  Surrogate  (%  REC.) 


f>mTp=^Cylefte- 


-1,2,3,4-Telranielhylbenzene  ' 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\2\DATA\BX20319\015R1101.D 


C . J .  Cook 
BTEX2 

X04184  DF=5 

20  Mar  95  02:14  AM 

20  Mar  95  02:39  AM 

19  Mar  95  10:59  PM 

5 

Project#:  95-0820  Client# 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 
75SS-l(7-9)  Soil 


1 

15 

1 

11 

BX2031!: 
BX20319 .M 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


BTEX  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

Methanol  Extract? 

75SS-1(7-9) 

X04184DUP 

3/13'95 

3/14/95 

3/19/95 

3/20/95 

No 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

722450.21020 

MacDill 

95-0820 

5.00 

8020 

Soil 

BX2031919 

MEB031995 

Compound  Name 

Cas  Number 

Sample 

Concentration* 

ug/kg 

PQL* 

ug/kg 

Benzene 

71-43-2 

U 

24 

Toluene 

108-88-3 

U 

24 

Ethyl  Benzene 

100-41-4 

U 

24 

Total  Xylene 

1330-20-7 

U 

24 

Chlorobenzene 

108-90-7 

U 

24 

1 ,3,5-trimethylbenzene 

108-67-8 

U 

24 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

24 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

24 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

54 

24 

Note:  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

•  =  Sample  results  &  PQLs  are  reported  on  a  dry  weight  basis. 

••  =  Sample  run  at  DF=5  due  to  inability  to  purge  at  DF=1. 
Surrogate  Recovery: 

a,a,a,-Trifluorotoluene  101% 

QC  Reporting  Limits  :  64%-130% 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Detepti^  Limit  as  determined  by  EPA  SW846.  Vol.  IB,  Part  II,  pa.  8000-14. 

NA  =  Not  av>irabf^/^  ,  ,  ,, 
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Analyst' 


Approved 
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-TFT  Surrogate  (%  REC.) 


1 ,2,3,4-TelramethyIbenzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Mu Itiplier 
Samole  Info 


C : \HPCHEM\2\DATA\BX203r9\019R1101 .D 


C.J.  Cook  Page  Number 

BTEX2  Vial  Number 

X04184DUP  DF=5  Injection  Number 

Sequence  Line 

20  Mar  95  05:07  AM  Instrument  Method 

20  Mar  95  05:32  AM  Analysis  Method 

19  Mar  95  10:59  PM  Sample  Amount 

5  I STD  Amount 

Project#:  95-0820  Client#:  75SS-l(7-9)  Soil 


20  Mar  95  05:07  AM 
20  Mar  95  05:32  AM 
19  Mar  95  10:59  FM 
5 


1 

19 

1 

11 

BX2031t 

BX20319 

0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

BTEX  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

Methanol  Extract? 

75SS-2{3-5l 

X04185 

3/13/95 

3/14/95 

3/19/95 

3/20/95 

Yes 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

722450.21020 

MacDill 

95-0820 

250.00 

8020 

Soil 

BX2031917 

MEB031995 

Compound  Name 

Cas  Number 

Sample 

Concentration* 

ug/kg 

PQL* 

ug/kg 

Benzene 

71-43-2 

330  J 

1100 

Toluene 

108-88-3 

5300 

1100 

Ethyl  Benzene 

100-41-4 

14000 

1100 

Total  Xylene 

1330-20-7 

67000 

1100 

Chlorobenzene 

108-90-7 

4500 

1100 

1 ,3,5-trimethylbenzene 

108-67-8 

*  « 

*  » 

1 ,2,4-trimethylbenzene 

95-63-6 

♦  * 

1 ,2,3-trimethylbenzene 

526-73-8 

*  ♦ 

*  « 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

<»  * 

Note;  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

*  =  Sample  results  &  PQLs  are  reported  on  a  dry  weight  basis. 

*•  =  See8X2032014  for  noted  values,  df  =  1250.  03/20/95. 

Surrogate  Recovery: 

a,a,a,-Trifluorotoluene  116% 

QC  Reporting  Limits  :  64%-130% 

QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 


a: 

0 

(\> 

,  ^ 

-TFT  Surrogate  (%  REC.) 


^ykfte/Slyrene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C : \HPCHEM\2\DATA\BX20319\017R1101  .D 


C . J .  Cook 
BTEX2 

X04185  DF=250 

20  Mar  95  03:41  AM 

20  Mar  95  04  :  06  AM 

19  Mar  95  10:59  PM 

250 

Projectr-;  95-0820  Client! 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
■533-2(3-5)  Soil 


1 

17 

1 

11 

BX20319 . 
BX20319 -M 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


I 


BTEX  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

Methanol  Extract? 

75SS-2(3-5) 

X04185 

3/13/95 

3/14/95 

3/20/95 

3/20/95 

Yes 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

722450.21020 

MacOill 

95-0820 

1250.00 

8020 

Soil 

BX2032014 

MEB032095 

Compound  Name 

Cas  Number 

Sample 

Concentration* 

ug/kg 

PQL* 

ug/kg 

Benzene 

71-43-2 

*  * 

•  « 

Toluene 

108-88-3 

♦  * 

«  ■» 

Ethyl  Benzene 

100-41-4 

«  * 

»  * 

Total  Xylene 

1330-20-7 

«  * 

Chlorobenzene 

108-90-7 

*  *■ 

*  ♦ 

1 ,3.5-trimethy(benzene 

108-67-8 

59000 

5600 

1 ,2,4-trimethylbenzene 

95-63-6 

73000 

5600 

1 ,2,3-trimethylbenzene 

526-73-8 

46000 

5600 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

50000 

5600 

Note:  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

*  =  Sample  results  &  PQLs  are  reported  on  a  dry  weight  basis. 

••  =  SeeBX2031917  for  noted  values,  df  =  250,  03/20/95. 

Surrogate  Recovery: 

a,a,a,-Trifluorotoluene  123% 

QC  Reporting  Limits  :  64%-130% 

QUALIFIERS. 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 


Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 


,4lr„. 


» 


I 


I 


I 


I 


> 


» 


•  • 


■TFT  Surrogate  (%  REC.) 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C : \HPCHEM\2\DATA\BX20320\014R1001  .  D 


C . J .  Cook 

Page  Number 

1 

BTEX2 

Vial  Number 

14 

X04185 

DF 

=  1250 

Injection  Number 

1 

Sequence  Line 

10 

20  Mar 

95 

10  -.41 

PM 

Instrument  Method 

BX2032C 

20  Mar 

95 

11:06 

PM 

Analysis  Method 

SX20320 . M 

20  Mar 

95 

06  :  26 

PM 

Sample  Amount 

0 

1250 

I STD  Amount 

Project 

tt  : 

95-0820 

Clients  : 

75SS-2(3-5)  Soil/Ext 

EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

w 

• 

BTEX  Data  Report 

t 

€) 

Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 
(Vlethanol  Extract? 

75SS-2(9-1  1) 
X04186 

3/13/95 

3/14/95 

3/18/95 

3/19/95 

No 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

722450.21020 

MacOill 

95-0820 

5.00 

8020 

Soil 

BX2031826 

MB031895 

1 

Compound  Name 

Cas  Number 

Sample 

Concentration* 

ug/kg 

PQL* 

ug/kg 

» 

Benzene 

71-43-2 

32 

24 

Toluene 

108-88-3 

U 

24 

1 

Ethyl  Benzene 

100-41-4 

39 

24 

Total  Xylene 

1330-20-7 

25  J 

24 

Chlorobenzene 

108-90-7 

U 

24 

P 

• 

1 ,3,5-trimethylbenzene 

108-67-8 

22  J 

24 

1 ,2,4-trimethylbenzene 

95-63-6 

21  J 

24 

1 ,2,3-trimethylbenzene 

526-73-8 

9.8  J 

24 

» 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

34 

24 

Note:  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

*  =  Sample  results  &  PQLs  are  reported  on  a  dry  weight  basis. 

Surrogate  Recovery: 

a.a.a.-Trifluorotoluene  89% 

QC  Reporting  Limits  :  64%-130% 

QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 


Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 


I 


I 


» 


» 


•  • 


Data  File  Name 

Operator 

Instrument 

Sample  Name 

Run  Time  Bar  Code 

Acquired  on 

Report  Created  on 

Last  Recalib  on 

Miltiplier 

S’ a  mole  Info 

\ 


C:\HPCHEM\2\DATA\BX20318\02 

C. J.  Cook 

BTEX2 

X04186  DF=5 

19  Mar  95  10:31  AM 

19  Mar  95  01:39  PM 

18  MAR  95  11:33  PM 
5 

Projects  :  95-0820  Clier.tS: 


6R0801 . D 

Page  Number  :  1 

Vial  Number  :  26 

Injection  Number  :  1 

Sequence  Line  :  8 

Instrument  Method:  BX20318 
Analysis  Method  :  BX2  0 3 18  .  .-.i.; 
Sample  Amount  ;  0 

ISTD  Amount  : 

75SS-2(9-ll)  Soil 


» 


> 


< 


« 


< 


4 


4 


4 


4 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

TOTAL  VOLATILE  HYDROCARBONS 
TVH  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


24  MP-1A(3'-4') 
X04173 
3/8/95 
3/14/95 

3/16/95,3/17/95 

3/16/95,3/17/95 


Client  Project  No 
Lab  Project  No. 
EPA  Method  No. 
Matrix 

Method  Blank 


722450.21020/MAC  Dl 

95-0820 

5030/8015  Mod 

Water 

MB031695 


Compound 

Spike 

Added 

(mg/L) 

Sample 

Concentration 

(mg/L) 

MS 

Concentration 

(mg/L) 

MS 

%REC 

QC 

Limits 

%REC 

Gasoline 

5.00 

0,00 

6.51 

130 

60-140 

Compound 

Spike 

Added 

(mg/L) 

MSO 

Concentration 

(mg/L) 

i 

MSD 

%REC 

RPD 

Q 

Lin 

RPD 

iC 

tits 

%REC 

Gasoline 

5,00 

6.01 

120 

8.0 

50 

60-140 

*  =  Values  outside  of  QC  limits. 


RPD: 

0 

out  of 

(1) 

outside  limits. 

Spike  Recovery: 

0 

out  of 

12) 

outside  limits. 

Comments; 


NA  =  Not  analyzed/not  applicable. 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

TOTAL  EXTRACTABLE  HYDROCARBONS 
TEH  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


24MP-7(2-4)  Client  Project  No. 

X04163  Lab  Project  No. 

3/10/95  EPA  Method  No. 

3/14/95  Matrix 

3/1 7/95  Method  Blank 

3/18/95 


% 


722450.21020/MAC  C 
95-0819 

3500/MOD.8015  • 

SOIL 

SB031795 


Spike 

Sample 

MS 

QC 

Compound 

Added 

Concentration 

Concentration 

MS 

Limits 

(ug/mL) 

(ug/mL) 

(ug/L) 

%REC 

%REC 

Jet  Fuel 

1000 

0 

910 

91 

60-140 

Compound 

Spike 

Added 

(ug/mL) 

MSD 

Concentration 

(ug/mL) 

MSD 

%REC 

RPD 

Q 

Lin 

RPD 

C 

tits 

%REC 

Jet  Fuel 

1000 

930 

93 

2.2 

50 

60-140 

*  =  Values  outside  of  QC  limits. 


RPD: 

0 

out  of 

(1) 

outside  limits 

Spike  Recovery; 

0 

out  of 

(1) 

outside  limits 

Comments;  NA-Not  analyzed/not  applicable. 


Values  reported  in  ug/mL  in  the  liquid  extract. 


Data  File  Name  :  C:\HPCHEM\2\DATA\TEH0317\043R0101.D 
Operator  :  Dawn  N.  Guildner  Page  Number  :  1 

Instrument  :  TEH  Vial  Number  :  43 

Sample  Name  ;  X04163  MSD  Injection  Number  :  1 

"  n.  Time  Bar  Code :  Sequence  Line  :  1 

^uired  on  :  19  Mar  95  00:04  AM  Instrument  Method:  FIDIBASE.MTH 

Report  Created  on:  11  Apr  95  12:24  PM  Analysis  Method  :  JET0317.MTK 

Last  Recalib  on  :  21  MAR  95  09:48  AM  Sample  Amount  :  0 

Mult  idler  ;  1  ISTD  Amount  : 


iTP  Surrogate 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Fun  Time  Bar  Code 
Acquired  on 
F- port  Created  on 
Last  Fa':;alib  on 
Mu  1 1  i  D 1  i  e  r 


C : \HPCHEM\2\DATA\TEH0317\042R0101 . D 
Dawn  N.  Guildner  Page  Number 

Vial  Number 

X01463  MS  Injection  Number 

Sequence  Line 

18  Mar  95  11:14  PM  Instrument  Method 

11  Apr  95  12:24  PM  Analysis  Method 

21  MAR  9  5  09:48  A^M  Sample  Amount 

1  ISTD  Amount 


1 

42 

1 

1 

FIDIBAI 
JET0317 .M 
0 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


BTEX  Water  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


24MP-6(4-6) 

X04179 

3/9/95 

3/14/95 

3/18/95 

3/19/95 


Client  Project  No. 

Lab  Project  No. 
EPA  Method  No. 
Matrix 

Lab  File  Number(s) 
Method  Blank 


:  722450.21020 
MacDill 
;  95-0820 
;  8020 
:  Soil 

:  BX2031816 
:  MB031895 


Compound 

Spike 

Added 

(ug/L) 

Sample 

Concentration 

(ug/L) 

MS 

Concentration 

(ug/L) 

MS 

%REC 

QC 

Limits 

%REC 

Benzene 

20.0 

0.0 

15 

74 

65-121 

Toluene 

20.0 

0.8 

15 

69 

69-117 

Ethyl  Benzene 

20.0 

0.0 

14 

71 

68-118 

m,p-Xylene 

40.0 

0.0 

29 

72 

66-116 

o-Xylene 

20.0 

0.0 

14 

70 

73-117 

Chlorobenzene 

20.0 

0.0 

14 

70 

65-121 

1,3,5-TMB 

20.0 

0.0 

13 

63* 

65-121 

1,2,4-TMB 

20.0 

0.0 

12 

60* 

65-121 

1,2,3-TMB 

20.0 

0.0 

1 1 

54* 

65-121 

1.2,3,4-TeMB 

20.0 

0.0 

7.5 

38* 

65-121 

Compound 

Spike 

Added 

(ug/L) 

MSD 

Concentration 

(ug/L) 

MS 

%REC 

RPD 

Q 

Lin 

RPD 

C 

nits 

%REC 

Benzene 

20.0 

NA 

NA 

NA 

17.4 

65-121 

Toluene 

20.0 

NA 

NA 

NA 

15.8 

69-117 

Ethyl  Benzene 

20.0 

NA 

NA 

NA 

11.9 

68-118 

m,p-Xylene 

40.0 

NA 

NA 

NA 

15.4 

66-116 

o-Xylene 

20.0 

NA 

NA 

NA 

13.2 

73-117 

Chlorobenzene 

20.0 

NA 

NA 

NA 

17.4 

65-121 

1,3,5-TMB 

20.0 

NA 

NA 

NA 

17.4 

65-121 

1,2,4-TMB 

20.0 

NA 

NA 

NA 

17.4 

65-121 

1,2,3-TMB 

20.0 

NA 

NA 

NA 

17.4 

65-121 

1,2,3,4-TeMB 

20.0 

NA 

NA 

NA 

17.4 

65-121 

•=  Values  outside  of  QC  limits. 

RPD:  NA  out  of  (10)  outside  limits. 

Spike  Recovery:  4  out  of  (10)  outside  limits. 


Approved 


m 

Ea 


HJ 

ra 

m 

Ea 


H  • 

M 

w 

0) 

CO 

0 

a 

(a 

(1) 

(11 

,  t,  , 

-TFT  Surrogate  (%  REC.) 


-Toluene 


-o-Xylene/Styrene 


-m.p-Xylene 


- 1 .3.5-Trimelhylbenzene 

- 1 ,2,4-Trimelhy)benzene 

-1,2.3-Trimelhylbenzene 


.2.3.4-Telramelhylbenzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Samole  Info 


C:\HPCHEM\2\DATA\BX20318\016R0801.D 


C . J .  Cook 

BTEX2 

X04179MS 

19  Mar  95 
19  Mar  95 
18  MAR  95 
1 

Projects : 


DF=1 

03:07  AM 
01:36  PM 
11:33  PM 

95-0320  Clients: 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 
24M?-6(4-5)  Soil 


16 

1 

8 

BX20318 
BX20318 .MI 
0 


0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
1303)  425-6021 

BTEX  Data  Report 


» 


» 


% 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

Methanol  Extract? 

Trip  Blank 

X04187 

3/8/95 

3/14/95 

3/17/95 

3/18/95 

No 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

722450.21020 

MacDill 

95-0820 

1.00 

8020 

Water 

BX2031720 

MB031795 

1 

Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

PQL 

ug/L 

» 

Benzene 

71-43-2 

U 

4.0 

Toluene 

108-88-3 

U 

4.0 

1 

Ethyl  Benzene 

100-41-4 

U 

4.0 

Total  Xylene 

1330-20-7 

U 

4.0 

Chlorobenzene 

108-90-7 

U 

4.0 

» 

1 .3,5-trimethylbenzene 

108-67-8 

U 

4.0 

1 ,2,4-trimethylben2ene 

95-63-6 

U 

4.0 

1,2,3-trimethylbenzene 

526-73-8 

U 

4.0 

1 

1 ,2.3.4-tetramethylbenzene 

488-23-3 

U 

4.0 

Note:  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

Surrogate  Recovery; 

a,a,a,-Trifluorotoluene  74% 

QC  Reporting  Limits  :  70%-130% 

QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  fou  d  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 


•  • 


•  • 


w 


0) 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Bast  Recalib  on 
Multiplier 


C ; \HPCHEM\2\DATA\BX20317\020R0801 .D 

T  -  1 


C . J .  Cook 
BTEX2 


X04187 

DF 

=  1 

18 

Mar 

95 

01:25  AM 

18 

Mar 

95 

02:31  PM 

18 

1 

MAR 

95 

01:39  PM 

Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

20 

1 

8 

BX20317. 
BX20317 .MT; 
0 


,/yv 


•  • 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

BTEX  Data  Report 

Method  Blank  Report 

Method  Blank  Number 

Date  Extracted/Prepared 

Date  Analyzed 

:  MB031795 
;  3/17/95 
:  3/17/94 

Client  Project  No. 

Lab  Project  No. 
Dilution  Factor 
Method 

Matrix 

Lab  File  No. 

;  722450.21020 
MacOill 
:  95-0820 
:  1.00 
;  8020 
:  Water 
:  BX2031709 

Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

PQL 

ug/L 

Benzene 

71-43-2 

U 

4.0 

Toluene 

108-88-3 

U 

4.0 

Ethyl  Benzene 

100-41-4 

U 

4.0 

Total  Xylene 

1330-20-7 

U 

4.0 

Chlorobenzene 

108-90-7 

U 

4.0 

1 ,3,5-trimethylbenzene 

108-67-8 

U 

4.0 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.0 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4.0 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

U 

4.0 

Note;  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

Surrogate  Recovery: 

a.a,a,-Trifluorotoluene  90% 

QC  Reporting  Limits  ;  70%-130% 

QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Dete^ion  Limit  as  determined  by  EPA  SW846.  Vol.  IB,  Part  II,  pa.  8000-14. 


i/Styrefie- 


H 

d 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
I>ast  Recalib  on 
Multiplier 


C:\HPCHEM\2\DATA\BX20317\009R0801.D 


C . J .  Cook 
BTEX2 

MB031795-WATER 

17  Mar  95  05:27  PM 

17  Mar  95  05:52  PM 

17  Mar  95  01:23  PM 

1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


BX20317. 
BX20317 .MTH 
0 


0 

EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

» 

• 

s') 

BTEX  Data  Report 

Method  Blank  Report 

» 

Method  Blank  Number 

Date  Extracted/Prepared 

Date  Analyzed 

:  MB031895 
:  3/18/95 
:  3/19/94 

Client  Project  No. 

Lab  Project  No. 
Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

:  722450.21020 

MacDill 
;  95-0820 
:  1.00 
:  8020 
:  Water 
:  BX2031822 

Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

PQL 

ug/L 

1 

Benzene 

71-43-2 

U 

4.0 

Toluene 

108-88-3 

U 

4.0 

» 

Ethyl  Benzene 

100-41-4 

U 

4.0 

Total  Xylene 

1330-20-7 

U 

4.0 

^  Chlorobenzene 

108-90-7 

U 

4.0 

» 

• 

1 .3,5-trimethylbenzene 

108-67-8 

U 

4.0 

1 .2.4-tfimethylbenzene 

95-63-6 

U 

4.0 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4.0 

1 

' 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

U 

4.0 

Note:  Total  Xylene  consist  of  three  isomers,  two  of  which 
The  Xylene  PQL  is  for  a  single  peak. 

co-elute. 

» 

Surrogate  Recovery: 
a.a,a,-Trifluorotoluene 

QC  Reporting  Limits 

81% 

:  70%-130% 

QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 

Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 

Method  Detection  Liri^  as  determined  by  EPA  SW846,  Vol.  IB,  Part  II,  pa.  8000-14. 

NA  =  Not  ava^la^^^^^/^^ 

» 

1 

Analyst 

Approved 

•  •  • 

•  • 

• 

•  • 

• 

• 

■TFT  Surrogate  (%  REC.) 


Trimet/iylbenzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multipl ler 


C:\HPCHEM\2\DATA\BX20318\022R0801.D 
C . J .  Cook  Page  Number 

BTEX2  Vial  Number 

MB031895'WATER  Injection  Number 

Sequence  Lxne 

19  Mar  95  07:33  AM  Instrument  Method 

19  Mar  95  01:38  PM  Analysis  Method 

18  MAR  95  11:33  PM  Sample  Amount 

1  I STD  Amount 


1 

22 

1 

8 

BX20318  • 

BX20318  .Mi’H 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

» 

BTEX  Data  Report 

Method  Blank  Report 

Method  Blank  Number 

Date  Extracted/Prepared 

Date  Analyzed 

:  MB031995 
;  3/19/95 
;  3/20/94 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

722450.21020 

MacDill 

95-0820 

1.00 

8020 

Water 

BX2031914 

» 

Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

PQL 

ug/L 

» 

Benzene 

71-43-2 

U 

4.0 

Toluene 

108-88-3 

U 

4.0 

» 

Ethyl  Benzene 

100-41-4 

U 

4.0 

Total  Xylene 

1330-20-7 

U 

4.0 

Chlorobenzene 

108-90-7 

U 

4.0 

» 

1 ,3,5-trimethylbenzene 

108-67-8 

U 

4.0 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.0 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4.0 

> 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

U 

4.0 

Note:  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

1 

Surrogate  Recovery; 
a,a,a,-Trifluorotoluene 

QC  Reporting  Limits 

:  38% 

:  70%-131% 

QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 

1 

Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Detection  Limit  as  determined  by  EPA  SW846,  Vol.  IB,  Part  II.  pa.  8000-14. 

NA  =  Not  availaW^ 


/  / 


/ 


X 


/ 

.9  LC 


<i) 


Analyst 


Approved 


•  • 


w 

0 


w 


-TFT  Surrogate  (%  REC.) 


^  !> 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 


C; \HPCHEM\2\DATA\BX20319\014R1101 -D 


C . J .  Cook 

BTEX2 

ME3031995 

20  Mar  95  01:30  AM 

20  Mar  95  01:55  AM 

19  Mar  95  10:59  PM 

1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

14 

1 

11 

BX20319 . 
BX20319 .MT 
0 


V 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

BTEX  Data  Report 
Method  Blank  Report 


Method  Blank  Number 

Date  Extracted/Prepared 

Date  Analyzed 

-.  MEB032095 
:  3/20/95 
:  3/20/94 

Client  Project  No. 

Lab  Project  No. 
Dilution  Factor 
Method 

Matrix 

Lab  File  No, 

:  722450.21020 
MacDill 

;  95-0820 
:  1.00 

:  8020 
:  MeOH 

:  BX2032013 

Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

PQL 

ug/L 

Benzene 

71-43-2 

U 

4 

Toluene 

108-88-3 

U 

4 

Ethyl  Benzene 

100-41-4 

U 

4 

Total  Xylene 

1330-20-7 

U 

4 

Chlorobenzene 

108-90-7 

U 

4 

1 .3,5-trimethylbenzene 

108-67-8 

U 

4 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4 

1 .2,3-trimethylbenzene 

526-73-8 

U 

4 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

U 

4 

Note:  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  PQL  is  for  a  single  peak. 


Surrogate  Recovery; 

a.a.a.-Trifluorotoluene  103% 

QC  Reporting  Limits  :  70%-131% 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQLI. 


PQL  -  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Defection  Limit  as  determined  by  EPA  SW846.  Vol.  IB,  Part  II.  pa.  8000-14 
NA  =  Nn.r^>dHai5ffe. 


Analyst 


-  4^?/ 


Approved 


lil. 


I 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Mu  1 1  ipl ier 


C ; \KPCHEM\2 
C.J.  Cook 
BTEX2 
MEB032095 


\DATA\BX20320\013R1001 .D 

Page  Number 
Vial  Number 
Injection  Number 


20  Mar  95  09:53  PM 
20  Mar  95  10:19  PM 
20  Mar  95  06:26  PM 


Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I  STD  Am.ount 


1 

13 

1 

10 


BX20320.. 
BX20320 . MTH 
0 


I 


» 


» 


» 


I 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


♦) 


BTEX  Data  Report 
Method  Blank  Report 


» 


» 


(i) 


Ar 


Method  Blank  Number 

Date  Extracted/Prepared 

Date  Analyzed 

:  MB032095 
;  3/20/95 
:  3/20/94 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

722450.21020 

MacDill 

95-0820 

1 .00 

8020 

Water 

BX203201 1 

Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

PQL 

ug/L 

Benzene 

71-43-2 

U 

4.0 

Toluene 

108-88-3 

U 

4.0 

Ethyl  Benzene 

100-41-4 

U 

4.0 

Total  Xylene 

1330-20-7 

U 

4.0 

Chlorobenzene 

108-90-7 

U 

4.0 

1 ,3,5-trimethylbenzene 

108-67-8 

U 

4.0 

1 ,2,4-trimethylbenzene 

95-63-6 

u 

4.0 

1 ,2,3-trimethylbenzene 

526-73-8 

u 

4.0 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

u 

4.0 

Note:  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  PQL  is  for  a  single  peak. 


Surrogate  Recovery; 

a,a,a,-Trifluototoluene  102% 

QC  Reporting  Limits  ;  70%-130% 

QUALIFIERS; 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 


Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 


» 


» 


I 


» 


» 


» 


•  •  •  • 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

BTEX  Data  Report 
Laboratory  Control  Sample  (LCS) 


LCS  Number 

Date  Extracted/Prepared 

Date  Analyzed 

Spike  Amount  (ug/L) 

:  LCS031895 
:  3/18/95 
;  3/18/95 
;  40.0 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

:  1.00 

:  602 

;  Water 

;  BX20318010 

Compound  Name 

Cas 

Number 

LCS 

Concentration 

ug/L 

LCS 

% 

Recovery 

QC  Limit 
%  Recovery 

Benzene 

71-43-2 

36.0 

90.0% 

57.5%-1 10.0% 

Toluene 

108-88-3 

34.7 

86.8% 

65.0%-107.5% 

Ethyl  Benzene 

100-41-4 

35.5 

88.8% 

65.0%- 120.0% 

m,p-Xylene 

NA 

36.2 

90.5% 

62.5%-1 17.5% 

o-Xylene 

95-47-6 

34.1 

85.3% 

65.0%-120.0% 

f  Chlorobenzene 

108-90-7 

35.2 

88.0% 

70.0%-115.0% 

1 ,3,5-trimethylbenzene 

108-67-8 

35.9 

89.8% 

60.0%-117.5% 

1 ,2,4-trimethylbenzene 

95-63-6 

30.5 

76.3% 

57.5%-115.0% 

1 ,2,3-trimethylbenzene 

526-73-8 

34.3 

85.8% 

72.5%- 122.5% 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

34.6 

86.5% 

50.0%- 150% 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

95% 

70%-130%  (QC  limits) 

» 


m 


% 


i 


» 


QUALIFIERS; 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  -  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

NA  =  Not  available/Not  analyzed 


•  •  •  • 


Analyst 


i 


9 


ro  ^  0) 

(5  (il 

r  . .f , . . t 


CD 


w 

0 


w 


fO 


?r3:4-4elramelhylbenzene 


Data 

Oper 

Inst 

Samp 

Run 

Acqu 

Repo 

Last 

Mu  1 1 


File  Name 
ator 
rumen t 
le  Name 
Tim^e  Bar  Code 
ired  on 
rt  Created  on 
Recalib  on 
i  p  1  i  e  r 


C : \HPCHEM\2\DATA\BX20318\010R0801 -D 


C . J .  Cook 

Page  Number 

1 

BTEX2 

Vial  Number 

10 

LCS031895 

Injection  Number 

1 

Sequence  Line 

8 

13  Mar  95 

10  :  39 

PM 

Instrument  Method 

BX20318 

r 

04  A.pr  9  5 

04  :  19 

AM 

Analysis  Method 

3X203  IS . 

13  MAR  95 

11  :  33 

PM 

Sample  Am.ount 

0 

1 

I STD  Amount 

External  Standard  Report 


^  ~i  File  Name 
^  rator 
nstrument 
ample  Name 
un  Time  Bar  Code 
cquired  on 
eport  Created  on 
ast  Recalib  on 
altiplier 


A 


C;  \HPCHEM\2\DATA\BX20317';,008 
C.J.  Cook 
3TEX2 

l^^Ajp^b^TEX  MIX 


17  Mar  95  04 : 43  PM 

18  Mar  95  02:05  PM 

18  MAR  95  01:39  PM 
1 


t0801  -D 
Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

8 

1 

8 

BX20317 .MTH 
BX2Q317 .MTH 
0 


» 


♦ 


I 


ig.  2  in  C:\HPCHEM\2\DATA\BX20317\008R0801.D 


St  Tim.e 

Area  Type 

.  _  __  _ 

Width 

1  -  1 

Ref# 

ug/L 

1  _  _  -  _ 

Name 

1  __  _  _  _ 

1 

2.466 

1 

1156  PV 

1  1 
0 . 076 

1 

1 

0 . 497 

1 

4 . 867 

2629  W 

0 .095 

1 

2 . 632 

Benzene 

6.789 

108107  W 

0 . 105 

1-R 

81.851 

TFT  Surrogate  (%  REC . ) 

8 . 526 

3772  W 

0 . 118 

1 

2 .374 

Toluene 

11 . 158 

2728  W 

0 . 119 

1 

2.707 

Chlorobenzene 

11.410 

3157  W 

0 . 113 

1 

1.591 

Ethyl  Benzene 

11.654 

6815  W 

0 . 104 

1 

1.054 

m, p-Xylene 

12 .379 

2809  PV 

0 .094 

1 

1.931 

o-Xylene/Styrene 

•  ■  .316 

3508  ■V'/ 

0 . 074 

1 

0.778 

1,3, 5-Trimethylbenzene 

> 

9.  007 

7245  W 

0 .090 

1 

0.801 

1,2,4 -Trimethylbenzene 

15.455 

1974  W 

0  091 

1 

1.830 

15 . 569 

803  W 

0 . 060 

1 

0.735 

15.781 

6531  W 

0 . 093 

1 

-1.117 

1,2, 3 -Trimethylbenzene 

16 . 325 

1656  W 

0 . 082 

1 

0 . 832 

1 

18 . 759 

1996  W 

0 . 069 

1 

0.576 

1,2,3, 4-Tetramethylbenzene 

Time  Reference  Peak 
3 


Expected  RT  Actual  RT  Difference 

6.804  6.789  -0.015 


» 


> 


I 


0 


w 

c 


□ 

0 


0 


•ata  File  Name 
iperator 
nstrument 
ample  Name 
un  Time  Bar  Code 
cquired  on 
eport  Created  on 
ast  Recalib  on 
nit iplier 
a  Tp 1 e  Info 


C:\HPCHEM\2\DATA\BX20317\008R0801.D 


C  .  J .  Cook 
BTEX2 

1.0  ppb  BTEX  MIX 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 

17  Mar  95  04:43  PM  Instrument  Method 

17  Mar  95  05:08  PM  Analysis  Method 

17  Mar  95  04:23  PM  Sample  Amount 

1  ISTD  Amount 

STD  REF  tfl644,  3/10/95,  0.5  UG/ML  (M  &  P-XYLENE 
1,2,3  &  1 , 2 , 4 -Trimethvlber.zene 


1 

8 

1 

8 

BX20317  .Ml,. 
BX20317  .MT.H 
0 

PRESENT)  ; 


•  • 


External  Standard  Report 


% 


Data  File  Name 
^-^erator 
strument 
bample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C;  \HPCHEM\2\DATA\BX20318^0185i0801  .D 


C.J.  Cook 
BTEX2 

1 . 0  ppb  BTEX  MIX 


04:36  AM 
01:36  PM 
11:33  PM 


19  Mar  95 
19  Mar  95 
18  MAR  95 
1 

STD  REF  #1644,  3/10/95, 


0.5 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
UG/ML  (M  Sc  P -XYLENE  PRESENT) 


1 

18 

1 

8 

BX20318 -MTH 
BX20318 .MTH 
0 


1,2,3  &  1 , 2 , 4 -Trim.ethylbenzene 


Sig.  2  in  C:\HPCKEM\2\DATA\BX20318\018R0801.D 


Ret  Time 

1  -  -  -  1 

Area 

Type 

Width 

1  -  -  - 

Ref# 

ug/L 

1 

1  1 
2.418 

985 

PV 

1 

0 . 100 

1 

1 

0 . 909 

4 . 776 

2000 

W 

0 . 114 

1 

2.263 

6.713 

75070 

PV 

0 . 101 

1-R 

87.562 

8.469 

1891 

W 

0 . 090 

1 

1.678 

11.099 

1318 

PV 

0 .088 

1 

2.299 

11 .368 

1533 

W 

0.094 

1 

1.121 

11 . 602 

3867 

W 

0 .091 

1 

0.0462 

12.323 

1681 

BV 

0 . 082 

1 

1.330 

14 . 273 

2648 

W 

0 . 077 

1 

0.423 

14 . 967 

4818 

PV 

0 . 079 

1 

1.263 

15.240 

*  not  found 

★ 

1 

15.418 

1124 

w 

0 . 058 

1 

2 . 046 

^  .  739 

4545 

w 

0 . 083 

1 

-0.240 

76.089 

*  not  found 

★ 

1 

18.722 

2932 

PV 

0 . 064 

1 

0.282 

Timie  Reference  Peak 

Exoected  RT 

3 

6.750 

Name 


Benzene 

TFT  Surrogate  (%  REC.) 
Toluene 
Chlorobenzene 
Ethyl  Benzene 
m, p-Xylene 
o-Xylene/Styrene 
1,3, 5-Trimethylbenzene 
1,2, 4  -Trim.ethylbenzene 


1,2,3 -Trimethylbenzene 
1 , 2 , 3 , 4 -Tetramethylbenzene 


Actual  RT 
6 . 713 


Difference 
-0 .037 


i 


9 


I 


» 


Not  all  calibrated  peaks  were  found 


» 


i) 


» 


» 


» 


» 


Data  File  Name 
Operator 
I natrument 
Sample  Name 
Rar.  Time  Dar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Samole  Info 


C:\HPCHEM\2\DATA\BX20318\018R0801.D 


C.J.  Cook 
BTEX2 

I .  0  ppb  BTEX  MIX 

19  Mar  95  04;36  AM 

19  Mar  95  01:36  PM 

1 8  MAR  95  11:33  PM 

'1 

J. 

STD  REF  t;l644,  3/10/95, 


Page  Number  : 

Vial  Number  : 

Injection  Number  : 
Sequence  Line  : 
Instrument  Method: 
Analysis  Method  : 
Sample  Amount 
ISTD  Amount  : 

0.5  UG/ML  (M  &  P-XYLENE 


1,2,3  Ec  1 , 2 , 4 -Trimethylben 


1 

18 

1 

8 

BX20318 . 
BX2  0313  .M'n 
0 


present; 


» 


External  Standard  Report 


% 


Data  File  Name 
W  orator 
j)  trument 
Sample  Name 
Run  Time  Bar  Code 
\cquired  on 
Report  Created  on 
last  Recalib  on 
'Multiplier 
Sample  Info 


C : \HPCHEM\2\DATA\BX20320  Y^lQfelOOl . D 
C.J.  Cook  Page  Number 

BTEX2  Vial 

1 . 0  ppb  BTEX  MIX^ 


20  Mar  95  07 
20  Mar  95  07 
20  Mar  95  06 
1 

STD  REF  #1644 
1,2,3  &  1,2,4 


34 

59 

26 


PM 

PM 

PM 


3/10/95,  0.5 
-Trimethylbenzene 


Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
UG/ML  {M  &  P- XYLENE 


1 

10 

1 

10 

BX20320 .MTH 
BX20320 .MTH 
0 

PRESENT) ;  + 


Sig.  2  in  C:\HPCHEM\2\DATA\BX20320\010R1001.D 


Ret  Time 

1 _  _  i 

Area 

^Type 

Width 

Ref# 

1  _ 

ug/L 

1  - 

Name 

1  _  _  _  __ 

1  1 
2.482 

464 

PV 

0 . 060 

1 

1 

1 

1.993 

1 

4 .856 

1454 

W 

0 .115 

1 

3 . 235 

Benzene 

6 . 775 

56877 

PV 

0 . 092 

1-R 

107 . 892 

TFT  Surrogate  (%  REC . ) 

8 . 514 

1060 

PV 

0.083 

1 

2.186 

Toluene 

11.146 

1048 

PV 

0 . 101 

1 

3 . 007 

Chlorobenzene 

11.395 

1128 

W 

0.091 

1 

1.756 

Ethyl  Benzene 

11.648 

2569 

W 

0 . 086 

1 

0 . 893 

m, p-Xylene 

12.369 

1256 

BV 

0 . 080 

1 

2 . 110 

o- Xylene /Styrene 

14 .303 

2019 

PV 

0 .097 

1 

1.387 

1,3, 5-Trimethylbenzene 

14 . 995 

3170 

PV 

0 .082 

1 

1 . 181 

1,2, 4 -Trimethylbenzene 

15.240  * 

not  found  ' 

* 

1 

15 . 444 

724 

BV 

0.074 

1 

2.086 

#5 . 771 

3314 

W 

0 . 086 

1 

0.119 

1,2, 3 -Trimethylbenzene 

16.089  * 

not  found 

* 

1 

18.751 

1242 

PV 

0.075 

1 

1.846 

1 , 2 , 3 , 4 -Tetramethylbenzene 

Time 

Reference 

Peak 

Expected  RT  Actual  RT  Difference 

3 

6  , 

.  750 

6.775  0.025 

lot  all  calibrated  peaks  were  found 


•  • 


4 


» 


(3)  CQ  H  H  h'h  h  [\3  (\]  ['O 


Data  File  Marne 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acq^iired  on 
Report  Created  on 
Last  P.ecalib  cn 
Multiplier 
Sample  Info 


C ; \HPCHEM\2\DATA\BX20320\010R1001  .  D 


C.J.  Cook 
BTEX2 

1 . 0  ppb  BTEX  MIX 

20  Mar  95  07:34  PM 

20  Mar  95  07:59  PM 

20  Mar  95  06:2b  PM 

STD  REF  #1644,  3/10,/95 

1,2,3  St  1, 2, 4  -T 


Page  Number  : 
Vial  Number  : 
Injection  Number,: 
Sequence  Line  : 
Instrument  Method: 
Analysis  Method  : 
Sample  Amount  : 
I STD  Amount 

0,5  UG/ML  (M  It  P- XYLENE 


ethvl benzene 


1 

10 

1 

10 

BX20320 . 
BX203  2  0  .HT: 
0 


PRESENT} 


» 


» 


(i) 


f 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


» 


4 


% 

»  % 

TOTAL  VOLATILE  HYDROCARBONS  (TVH) 


Date  Sampled 

:  3/8,9,10,13/95 

Client  Project  Number 

;  722450.21020/MAC  DILL 

Date  Received 

:  3/14/95 

Lab  Project  Number 

:  95-0820 

Date  Prepared 

;  3/16,17,22,24/95 

Matrix 

;  Soil 

Date  Analyzed 

:  3/16,17,22,24/95 

Method  Number 

:  5030/Mod. 801 5 

Evergreen 

Client 

Surrogate 

TVH* 

RL* 

Sample  If 

Sample  # 

Recovery 

mg/Kg 

mg/Kg 

MB031695 

METHOD  BLANK 

100% 

U 

0.10 

MB032295 

METHOD  BLANK 

100% 

U 

0.10 

MB032395 

METHOD  BLANK 

90% 

U 

0.10 

X04173 

24  MP-1A(3'-4') 

116% 

U 

0.1 1 

X04174 

24  MP-1B(8'-9') 

118% 

1.1 

0.12 

X04175 

24  MP-2(3'-4') 

115% 

U 

0.12 

X04176 

24  MP-3  (3-5) 

112% 

0.36 

0.12 

X04177 

24-MP-4  (3-5) 

115% 

U 

0.12 

X04178 

24  MP-5  13-5) 

1 1 3% 

U 

0.12 

X04179 

24  MP-6  (4-6) 

114% 

U 

0.12 

X04181 

24SS-1  (4-6) 

1  20% 

4.7 

0.1 

X04182 

24SS-2  (4-6) 

118% 

3.0 

0.1 

X04183 

75SS-1  (3-5) 

108% 

230 

6.0 

X04183  DUP 

75SS-1  (3-5) 

113% 

590 

6.0 

X04184 

75SS-1  (7-9) 

101% 

0.36 

0.12 

X04185 

75SS-2  (3-5) 

128% 

4800E 

5.7 

X04186 

75SS-2  (9-11) 

101% 

U 

0.12 

X04186  DUP 

75SS-2  (9-11) 

116% 

0.41 

0.12 

» 


» 


» 


i 


» 


« 


« 


« 


« 


« 


QUALIFIERS 

U  =  TVH  analyzed  for  but  not  detected. 

B  =  TVH  found  in  blank  as  well  as  sample  (blank  data  should  be  compared). 
E  =  Extrapolated  value. 

RL  =  Reporting  Limit 
*  =  Based  on  dry  weight. 
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ata  File  Name 
perator 
nstrument 
ample  Name 
un  Time  Bar  Code 
oquired  on 
eport  Created  on 
ast  Recalib  on 
al C iplier 


C: \HPCHEM\l\DATA\tvh0323\001F0101 ,D 


Dawn  N.  Guildner 

Page  Number 

1 

TVH 

Vial  Number 

1 

MB032395 

Injection  Number  . 

1 

Sequence  Line 

1 

23  Mar  95 

05  :  56 

PM 

Instrument  Method 

TVK0323 -MTh 

23  Mar  95 

05  :  20 

PM 

Analysis  Method 

TVH0323 . MTK 

23  MAR  95 

12  ;  18 

PM 

Sample  Amount 

0 

1 

ISTD  Amount 

» 


» 


» 


» 


:  XI-I  C  H  E  MX  IXDAXAXTV 1-10  3  22X0  1  SEO  1  O  1  . 


X0  4  1Q3  DLJF’ 


iXHPCHEIvrx  ] 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  VOLATILE  HYDROCARBONS  (TVH) 
Laboratory  Control  Sample  (LCS) 


LCS  Number  :  LCS031695  Client  Project  Number  :  722450,21 020/MACDILL  AFB 

Date  Prepared  ;  3/16/95  Lab  Project  Number  ;  95-0820 

Date  Analyzed  :  3/16/95  Matrix  :  SOIL 

Sequence  Number  :  TVH  12  Method  Number  ;  5030/801 5  MOD. 


Compound 

Name 


Theoretical  Concentration 
mg/L 


LCS 

Concentration  QC  Limit 

mg/  L  mg/L 


Gasoline 


3. 5-6. 5 


QUALIFIERS 

U  =  TEH  analyzed  for  but  not  detected. 

B  =  TEH  found  in  blank  as  well  as  sample  (blank  data  should  be  compared). 
E  =  Extrapolated  value. 

NA  =  Not  Available. 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  VOLATILE  HYDROCARBONS  (TVH) 
Laboratory  Control  Sample  (LCS) 


LCS  Number 

Date  Prepared 

Date  Analyzed 
Sequence  Number 

;  LCS032395 
:  3/23/95 
:  3/23/95 

;  TVH3 

Client  Project  Number 
Lab  Project  Number 
Matrix 

Method  Number 

:  722450. 21020/MACDILL  AFB 
:  95-0820 

:  SOIL 

;  5030/8015  MOD. 

Compound 

Name 

Theoretical  Concentration 
mg.'L 

LCS 

Concentration 
mg'  L 

QC  Limit 
mg/L 

Gasoline 

5.00 

3.92 

3. 5-6. 5 

QUALIFIERS 

U  =  TEH  analyzed  for  but  not  detected. 

B  =  TEH  found  in  blank  as  well  as  sample  (blank  data  should  be  compared). 
E  ==  Extrapolated  value. 

NA  =  Not  Available. 


Analyst 


1 

IS 


0) 

0 


0) 

0 


0 


ta  File  Name 
erator 
strument 
mple  Name 

Time  Bar  Code 
lired  on 

port  Created  on 
St  Recalib  on 
Itiolier 


C:\HPCHEM\l\DATA\tvh0323\003F0101.D 
Dawn  N.  Cjuildner  Page  Number 

TVH  Vial  NuTTiber 

LCS032395  Injection  Number^ 

Sequence  Line 

23  Mar  95  07:20  PM  Instrument  Method 

23  Mar  95  07:44  PM  Analysis  Method 

23  MAR  95  12:18  PM  Sample  Amount 

1  I STD  Amount 


TVH0323 .MTH 
TVH0323 .MTK 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


I 


4 


TOTAL  EXTRACTABLE  HYDROCARBONS  (TEH) 
Jet  Fuel  Boiling  Range 


% 


m 


Ar 


Date  Sampled 

:  3/8,9,10,13/95 

Client  Project  Number 

722450.21020/MAC  DILL 

Date  Received 

:  3/14/95 

Date  Prepared 

:  3/15,17/95 

Lab  Project  Number 

;  95-0820 

Date  Analyzed 

:  3/18-20,22/95 

Matrix 

:  SOIL 

Method  Number 

:  3500/M0D.8015 

Evergreen 

Client 

Surrogate 

TEH  • 

MDL 

Sample  # 

Sample  ft 

Recovery 

mg/Kg 

mg/Kg 

SB031595 

SOIL  METHOD  BLANK 

81% 

U 

10 

SB031795 

SOIL  METHOD  BLANK 

77% 

U 

10 

X04173 

24  MP-1A(3'-4’) 

87% 

u 

1 1 

X04174 

24  MP-1B(8'-9') 

84% 

140 

12 

X04175 

24  MP-2  (3'-4') 

89% 

1  1 

1 1 

X04176 

24  MP-3  (3-5) 

85% 

U 

11 

X041 77 

24  MP-4  (3-5) 

85% 

U 

1 1 

X04178 

24  MP-5  (3-5) 

85% 

U 

12 

X04179 

24  MP-6  14-6) 

83% 

U 

12 

X04181 

24SS-1  (4-6) 

90% 

210 

12 

X04182 

24SS-2(4-6) 

80% 

32 

12 

X04183 

75SS-1  (3-5) 

79% 

13 

12 

X04185 

75SS-2(3-5) 

•  « 

15000 

550 

X04'i86 

75SS-2(9-1 1) 

78% 

16 

12 

X04186  DUP 

75SS-2(9-n) 

86% 

U 

12 

» 


> 


» 


I 


« 


« 


m 


**  =  Unable  to  separate  surrogate  from  analyte. 

*  =  Sample  and  MDL  values  are  reported  on  a  dry  weight  basis. 

QUALIFIERS 

U  =  TEH  analyzed  for  but  not  detected. 

B  =  TEH  found  in  blank  as  well  as  sample  (blank  data  should  be  compared). 
E  =  Extrapolated  value. 

MDL  =  Method  Detection  Limit 


•  • 


S003  15  0f5  soil,  METHOD  BEANE 


S  13  O  3  1  v  9  es  SOIL  M  S  3^  H  O  I  D  R  I  N  K 


a]eSoj.ins  dxO' 


V  pnj 


O  (3  O  O  O  3  £;  C)  I  i  [-f  .  L  N  ■  L  V  Cl  'v  3  x  JAI IH  I-I  O  crl  l-I ' 


dOCI  9011^  ox 


t  I  E:  M  .SXO.ATT.A  .'T  E  J'l  O  3  1  3  ,0  3  S  R  O  1  O  1 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  EXTRACTABLE  HYDROCARBONS  (TEH) 
Laboratory  Control  Sample  (LCS) 


LCS  Number 
Date  Prepared 
Date  Analyzed 
Sequence  Number 


LCS031595 

3/15/95 

3/18/95 

TEH21 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Method  Number 


722450.21020/MAC  DILL 

95-0820 

SOIL 

3500/Mod.  8015 


Compound 

Name 


Theoretical  Concentration 
mg/L 


LCS 

Concentration 

mg/Kg 


QC  Limit 
mg/Kg 


JET  FUEL 


1000 


960 


750-1750 


QUALIFIERS 

U  =  TEH  analyzed  for  but  not  detected. 

B  =  TEH  found  in  blank  as  well  as  sample  (blank  data  should  be  compared). 
E  =  Extrapolated  value. 

NA  =  Not  Available. 


Analyst 


Approved 


S  e  Q  I  GOSOHL 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 

(303)425-6021 


Miscellaneous  Analyses 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


3/8-13/95 

3/14/95 

3/15/95 

3/15/95 


Client  Project  ID. 
Lab  Project  No. 
Matrix 
Method 


722450 .21020 

95-0820 

Soil 

EPA  160.3 


Evergreen 


Client 
Sample  ID 


Moisture  (% ) 


X04173 


24MP-1A  (3'-4') 


X04174 


24MP-1B  (8' -9' 


16 . 8 


X04175 


24MP-2  (3'-4') 


16  .  1 


X04176 


24MP-3  (3-5) 


X04177 


24MP-4  (3-5) 


14 . 8 


X04178 


24MP-5  (3-5) 


17.5 


XC4179 


24Mr'-6  (4-6) 


17.6 


X04181 


24SS-1  (4-6) 


16 . 0 


X04182 


24SS-2  (4-6) 


13 . 7 


X04183 


75SS-1  (3-51 


X04185 


75SS-2  (3-5) 


X04186 


75SS-2  (9-11) 


18 . 0 


Anal'/s 


Approved 


HUFFMAN 


LABORATORIES,  INC 

Quoiity  Analytical  Services  S>nce  I956 
4630  Jndtana  Street  *  Coiden.  CO  80405 

NON-CLP  ANALYSIS  RESULTS 


Date: 

Lab  Name: 
Contact; 
Sample  Matrix: 


03/24/95 
Huffman  Labs 
Sue  Zeller 
soil 


Client:  Evergreen  Analytical 
Contact;  Patty  McClellan 
Huffman  Lab  K:  143595 


Client 

Smp# 

Lab 

ID  tt 

Element/ 

Compound 

OUution 

Factor 

Results 

Units 

Prep 

Date 

Analysis 

Date 

Sample 
Size  (g) 

Method 

it 

Instrument 

ID 

75SS-4  13-41 

14359501 

TC 

NA 

<0.05 

% 

NA 

03/23/95 

2.195 

Leco  CRT  2 

41 

75SS-4  (3-4) 

14359501 

TC 

NA 

<0  05 

% 

NA 

03/23/95 

2.067 

Loco  CRT  2 

41 

75SS6  (3-5) 

14359502 

TC 

NA 

<0  05 

O/ 

/o 

NA 

03/23/95 

2.154 

Loco  CR  i  2 

41 

7SMP-7  14-61 

14359503 

TC 

NA 

<0.05 

o/ 

/o 

NA 

03/23/95 

3  332 

Leco  Cr  1  2 

41 

73MP-t  7  (4-6) 

14359504 

TC 

NA 

<0.05 

/O 

NA 

03/23/95 

2  883 

Leco  CR  1  2 

41 

24MP  7  |2-1) 

14359505 

TC 

NA 

<0  05 

% 

NA 

03/23/95 

3.555 

Leco  CRt  2 

41 

24MP-3  (3-51 

14359506 

TC 

NA 

0  21 

% 

NA 

03/23/95 

3.331 

Lecc  CR;  2 

41 

24MP-4  (3-51 

14359507 

TC 

NA 

0.13 

% 

NA 

03/23/95 

2  908 

Leco  CRT  2 

41 

24MP-6  !4.6) 

14359503 

TC 

NA 

2.21 

% 

NA 

03/23/95 

3.093 

Leco  CR1  2 

41 

24MP.16  (4-6) 

14359509 

TC 

NA 

0.73 

% 

NA 

03/23/95 

3.394 

Leco  CRl  2 

41 

75SS-4  13-41 
7SSS-4  13-41 
75SS-6  (3-51 
75MP-7  (4-61 
75MP-I  7  (4-61 
24MP.7  12-41 
24MP.3  13-5, 
24rnP.4  I3-5; 
24MP.a  (4-61 
24MP.16  14-61 

75SS-4  13-41 
75SS4  13-4! 
75SS6  13-Sl 
76MP-7  14-61 
76MP-1  7  14,61 
24MP  7  12-41 
24MP-3  13-51 
24MP-4  (3-5: 
24.'4P  6  14-61 
24MP  1  6  (4-61 


14359501 
14359501 
14359502 
14359503 
14359504 
14359505 
1 4359506 
14359507 
14359508 
14359509 


V.  rtc^-^Avr 


14359501 

14359501 

14359502 

14359503 

14359504 

14359505 

’4359506 

14359507 

14359508 

14359509 


<0-02  % 
<0  02 

<0.02  % 
<0-02  % 
<0.02  % 
<0.02  % 
<0,02  % 
<0  02  % 
<0.02  % 

<0.02  % 
_ r.ry'^: _ 

<0  05  % 

<0-05  % 

<  0.05  % 

<0.05  % 

<0.05  % 

<0.05  % 

■~0  210-95  %  ' 
0  130- 15"  % 
2.2IJ'<»S  % 
0  73C7.ST% 


NA  03/21/95 
NA  03/21/95 
NA  03/21/95 
NA  03/21/95 
NA  03/21/95 
NA  03/21/95 
NA  03/21/95 
NA  03/21/95 
NA  03/21/95 
NA  03/21/95 


"tower" 

"tower" 

"tower" 

"tow 

"tower 

"tower" 

"tower" 

"tower" 

"tower" 

"tower" 


Samples  analyzed  and  results  reported  on  an  as  received  basis 
Soil  samples  are  not  homogeneous 

Values  recorted  below  Detection  Limits  are  for  reference  only. 

7C  detection  Itmi?  =  0.05% 

CC  detection  limit  0.02% 

TOC  detection  limit  =  0  05% 


numbers  to  the  left  above  represent  the  last  four  digit.s  of  the  EAL  proj  u-ct 
/er  under  which  the  samples  were  analyzed. 

original  reoort  and  quality  control  results  are  filed  with  EAL  pr-iicc"  9v-0i 

Page  1 


•  • 


CASE  NARRATIVE 


Everqreen 


Evergreen  Analytical  Project  (EAL)  #:  95-0819 

Parsons  Engineering  Science,  Inc.  (PES)  Project:  MacDill  AFB 

(722450.21020) 


Sample  Receipt 

On  March  13,  1995,  eight  soil  seimples  and  one  Rinseate  Blank  were 
received  in  good  condition  at  Evergreen  Analytical  Laboratory. 
Refer  to  the  EAL  Scunple  Log  Sheet  for  specific  log-in  information 
and  cross-reference  of  EAL  and  PES  sample  identifications. 

BTEX.  Chlorobenzene.  1 . 3 . 5-trimethvlbenzene  (TMBK  1 , 2 , 4-TMB, 1 , 2 , 3- 
TMB.  and  1 , 2 . 3 . 4-Tetramethvlbenzene  fTEMBK  hereafter  referred  to 
as  BTEX. 

BTEX.  Soil  Matrix.  Method  SW8020 

There  were  no  quality  control  anomalies  to  report. 

PES  sample  number  24MP-8(2-4)  and  24MW-6(2-4)  were  analyzed  at  a 
dilution  due  to  the  inability  to  purge  at  DF=1.  The  reporting 
limits  were  raised  accordingly. 

Total  Volatile  Hydrocarbon  (TVH) .  Soil  Matrix.  Method  8015M 
There  were  no  quality  control  anomalies  to  report. 

Total  Extractable  Hydrocarbons.  (TEHK  Soil  Matrix.  Method  8015M, 
JET-A. 

There  were  no  laboratory  duplicates,  matrix  spike  or  matrix  spike 
duplicate  samples  analyzed  with  this  batch  due  to  insufficient 
sample  volume.  There  were  no  other  quality  control  anomalies  to 
report . 

Total  Organic  Carbon  in  Soil 

Total  Organic  Carbon  (TOC)  in  Soil  was  analyzed  by  Huffman 
Research,  Inc.  of  Golden,  Colorado.  TOC  was  determined  by 
analyzing  for  total  carbon  (TC)  and  inorganic  (carbonate)  carbon 
(CC),  then  calculating  the  difference  as  TOC.  The  report  from 
Huffman  is  included. 


Patricia  A.  McClellan,  Project  Manager 


Analytical,  Inc.  4036  Youngfield  St  Wheat  Ridge,  CO  S0033-3S62  (303)425-6021  RAX  (303)  425-6S54 


Evergreen  Analytical  Sample  Log  Sheet 

Date{s)  Eeunpled:  03/10.11/95  COC 
Date  Received:  03/14/95  1000 _ 


Project  #  95-0819 

Date  Due:  03/17/95 _ 

Holding  TimeCs) ; 03 /24 , 25-BTEX.TVH.T. 


Client  Project  I.D.  722450.21020/MAC  DILL 


Rush  STANDARD 


Client:  Parsons  Engineering  Science.  Inc. 

Address:  1700  Broadway  Suite  900 _ 

Denver.  CO  80290 _ 

contact:  TODD  WIEDEMEIER _ _ 


Shipping  Charges  N/A _ 

B.A.  Cooler  #  422 
Airbill  §  9581826225  FEDEX 


Custody  Seal  Intact? 

Cooler  X _  Bottles 

Client  P.O.  _  COC  Present  Y 

Sample  Tags  Present?  Y 

Phone  #831-8100 _  Fax  #831-8208 _  Sample  Tags  Listed?  Y 

Sample (s)  Sealed?  Y 

special  Invoicing/Billing _ 

Special  Instructions  REPORT  SOILS  ON  A  DRY  WEIGHT  BASIS.  SPLD3  TMB,  TEMB  AND 
CHLOROBENZENE. _ ANALYZE  AN  MS/MSD  AND  LAB  DUPLICATE  ON  THIS  CLIENT'S  SAMPLES 


X04163A/B  24 


BTEX  8020 

S 

2 

BTEX  8020 

S 

2 

BTEX  8020 


BTEX  8020 


X04168A/B  24MW-6(2-4 


;btex 

8020 

S 

2 

;btex 

8020 

S 

2 

BTEX  8020 


BTEX  8020 


X04171A/B 

RINSATE  BLANK 

X04172A/B 

TRIP  BLANK 

X04163C 


X04164C 


24MP-7 {2-4 


24MP-8 {2-4 


X04165C 

24MP-9 {3-5^ 

TVH 

S 

2' 

X04166C 

24MP-9{9-lll 

1  TVH 

S 

2' 

X04167C 

24MP-10/2-41 

1  TVH 

S 

21 

X04168C 

24MW-6{2-4^ 

TVH 

S 

21 

X04169C 

24MW-6 {9-111 

1  TVH 

S 

21 

R=Sample  to  be  returned 

Route  GC/MS  _  GC  4^. 

To 

SxRec  C 

Page  1  of  2  Page(s) 


Metals 

QA/QC 


Wet  Chem 
Sales  C 


SxPrep 
File  Prig 
Custodian/ Bate 


Acctg  ^ 


Lab 

ID  # 

Client 

ID# 

Analysis 

Mtx 

Btl 

Log 

j^'"4163D 

24MP-7  f2-4 ) 

TEH 

S 

2WM 

B2 

'■\.j4164D 

24MP-8 (2-4) 

TEH 

S 

2WM 

B2 

X04165D 

24MP-9  n-5) 

TEH 

S 

2WM 

B2 

X04166D 

24MP-9 (9-11^ 

TEH 

S 

2WM 

B2 

X04167D 

24MP-10/'2-4) 

TEH 

S 

2WM 

B2 

X04168D 

24MW-6(’2-4) 

TEH 

S 

2WM 

B2 

X04169D 

24MW-6f9-ll) 

TEH 

S 

2WM 

B2 

X04170D 

175MP-lf3-5) 

TEH 

S 

2WM 

B2 

X04163F 

24MP-7f2-4) 

%  MOISTURE 

s 

4WM 

B2 

X04164E 

24MP-8  (’2-4) 

%  MOISTURE 

s 

4WM 

B2 

X04165E 

24MP-9  f3-5) 

%  MOISTURE 

s 

4WM 

B2 

X04166E 

24MP-9 (9-11) 

%  MOISTURE 

s 

4WM 

B2 

X04167E 

24!4P-10(2-4) 

%  MOISTURE 

s 

4WM 

B2 

X04168E 

24MW-6 (2-4) 

%  MOISTURE 

s 

4WM 

B2 

X04169E 

24MW-6(9-ll) 

%  MOISTURE 

s 

4WM 

B2 

X04170E 

175MP-1 (3-5) 

%  MOISTURE 

s 

4WM 

B2 

X04163E 

24MP-7 (2-4) 

TOC 

s 

2WM 

OUT 

Page  2  of  2  Pages 
Project  #  95-0819 


R=Sainple  to  be  returned 


Instructions. 


Evergreen  Analytical  Sample  Receipt/check-ln  Record 


Date  &  Time  Rec'd:. 
Client 


I '.Ml  95 


1 0^00 


Shipped  Via:  ClX- 

(Airbill  /  if  applicable) 


EAL  Cooler (s) : 


Client  Project  ID(s)  :  1-  ‘'ISO  ■  ^  10c3c)  |  /YtiC  i  M  P  ^ 

EAL  Project  / (s) ; 95-  _ 

Cooler#  _  _ 

Ice  packs  N  Y  N  Y  N 

Temperature  °C  /O-  _  _ 


N 


N 


N 


1.  Custody  seal(s)  present: 

Seals  on  cooler  intact 
Seals  on  bottle  intact 

2.  Chain  of  Custody  present: 

3.  Containers  broken  or  leaking: 

(Comment  on  COC  if  Y) 

4.  Containers  labeled: 

5.  COC  agrees  w/  bottles  received: 

(Comment  on  COC  if  N) 

6.  COC  agrees  w/  labels: 

(Comment  on  COC  if  N) 

7.  Headspace  in  VOA  vials-waters  only 

(comment  on  COC  if  Y) 

8.  VOA  samples  preserved: 


9.  pH  measured  on  metals,  cyanide  or  phenolics*: _ 

List  discrepancies _ 

*Non-EAL  provided  containers  only,  water  samples  only. 

10.  Metal  samples  present:  _ 

Total  _  ,  Dissolved  _ 

D  or  PD  to  be  filtered:  _ 

T,TR,D,PD  to  be  Preserved:  _  _ 


11.  Short  holding  times: 
Specify  parameters_ 


12.  Multi-phase  sample(s)  present: 

13.  COC  signed  w/  date/time: 

Comments : _ 


(Additional  commenta  on  back)  'i  '  '  -  .  ^  5  l^'C' 

Custodian  Siqnature/Date  ^  ')  !' 9 ' _ '' ! :  5  5' 


•  ••••••• 


Instructions: 


EVERGREEN  ANALYTICAL,  INC. 


4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

BTEX  Data  Report 

Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

Methanol  Extract? 

175MP-1(3-5) 

X04170 

3/11/95 

3/14/95 

3/16/95 

3/17/95 

No 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

722450.21020 

MacDill 

95-0819 

1.00 

8020 

Soil 

BX2031627 

MB031695 

Compound  Name 

Cas  Number 

Sample 

Concentration* 

ug/kg 

PQL* 

ug/kg 

Benzene 

71-43-2 

U 

4.7 

Toluene 

108-88-3 

U 

4.7 

Ethyl  Benzene 

100-41-4 

U 

4.7 

Total  Xylene 

1330-20-7 

U 

4.7 

Chlorobenzene 

108-90-7 

U 

4.7 

1 ,3,5-trimethylbenzene 

108-67-8 

U 

4.7 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.7 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4.7 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

U 

4.7 

Note;  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

*  =  Sample  reported  on  a  dry  weight  basis. 

Surrogate  Recovery: 

a.a,a,-Trifluorotoluene  :  73% 

QC  Reporting  Limits  :  64%-130% 

QUALIFIERS: 

E  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 


Method  Detection  Limit  as  determined  by  EPA  SW846,  Vol.  IB,  Part  11,  pa.  8000-14. 
NA  =  Not  avaifahle:  ^ 


Analyst  Approved 


EVERGREEN  ANALYTICAL,  INC. 


4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

BTEX  Data  Report 

Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

Methanol  Extract? 

175MP-1(3-5) 

X04170DUP 

3/11/95 

3/14/95 

3/16/95 

3/17/95 

No 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

722450.21020 

MacDill 

95-0819 

1.00 

8020 

Soil 

BX2031628 

MB031695 

Compound  Name 

Cas  Number 

Sample 

Concentration* 

ug/kg 

PQL* 

ug/kg 

Benzene 

71-43-2 

U 

4.7 

Toluene 

108-88-3 

U 

4.7 

Ethyl  Benzene 

100-41-4 

U 

4.7 

Total  Xylene 

1330-20-7 

U 

4.7 

Chlorobenzene 

108-90-7 

U 

4.7 

1 ,3,5-trimethylbenzene 

108-67-8 

U 

4.7 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4.7 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4.7 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

U 

4.7 

Note:  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

*  =  Sample  reported  on  a  dry  weight  basis. 

Surrogate  Recovery: 

a,a,a,-Trifluorotoluene  72% 

QC  Reporting  Limits  :  64%-130% 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Det^ti^  Limit  as  determined  by  EPA  SW846,  Vol.  IB.  Part  II,  pa.  8000-14. 

NA  =Not 

? 


1 


Approved 


» 


\ 


(D 


» 


I 


I 


I 


» 


n5MP-l(3  s^CiuP 


-TFT  Surrogate  (%  REC.; 


'Tohrene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C : \HPCHEM\2\DATA\BX20316\028R0401 . D 


C . J .  Cook 
BTEX2 

X04170DUP  DF=1 


17  Mar  95 
17  Mar  95 


05:44  AM 
11:58  AM 


17  MAR  95  10:55  AM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

28 

1 

4 

BX20316 
BX20316 .M" 
0 


•  • 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(3031  425-6021 


TOTAL  EXTRACTABLE  HYDROCARBONS 
TEH  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


24MP-7(2-4)  Client  Project  No. 

X04163  Lab  Project  No. 

3/10/95  EPA  Method  No. 

3/14/95  Matrix 

3/17/95  Method  Blank 

3/18/95 


722450.21020/MAC  Dl 
95-0819 
3500/MOD.8015 
SOIL 

SB031795 


Compound 

Spike 

Added 

(ug/mL) 

Sample 

Concentration 

(ug/mL) 

MS 

Concentration 

(ug/L) 

MS 

%REC 

QC 

Limits 

%REC 

Jet  Fuel 

1000 

0 

910 

91 

60-140 

Compound 

Spike 

Added 

(ug/mL) 

MSD 

Concentration 

(ug/mL) 

MS 

%REC 

RPD 

Q 

Lir 

RPD 

C 

lits 

%REC 

Jet  Fuel 

1000 

930 

93 

2.2 

50 

60-140 

*  =  Values  outside  of  QC  limits. 


RPD: 

0 

out  of 

(1) 

outside  limits 

Spike  Recovery: 

0 

out  of 

(1) 

outside  limits 

Comments:  NA  =  Not  analyzed/not  applicable. 

Values  reported  in  ug/mL  in  the  liquid  extract. 


X04163  MSD 


Evergreen  Analytical.  Inc. 

4036  Youngfield,  Wheat  Ridge.  CO  80033 
(303)  425-6021 

TOTAL  VOLATILE  HYDROCARBONS 
TVH  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


24MP-7(2-4) 

X04163 

3/10/95-3/11/95 

3/14/95 

3/15/95 

3/15/95-3/16/95 


Client  Project  No 
Lab  Project  No. 
EPA  Method  No. 
Matrix 

Method  Blank 


% 


€ 


# 

< 

722450.21020/Mac  C 
95-0819 

5030/8015  Mod  * 

Soil 

MB031595 


Spike 

Sample 

MS 

QC 

Compound 

Added 

Concentration 

Concentration 

MS 

Limits 

(mg/Kgl 

(mg/Kg) 

(mg/Kg) 

%REC  1 

%REC 

Gasoline 

5.00 

0.00 

5  33 

107  i 

60-140 

Compound 

Spike 

Added 

(mg/L) 

MSD 

Concentration 

(mg/L) 

MS 

%REC 

RPD 

C 

tits 

%REC 

Gasoline  | 

5.00 

4.97 

99 

7.0 

30 

60-140 

•  =  Values  outside  of  QC  limits. 


RPD. 

0 

out  of 

(1) 

outside  limits 

Spike  Recovery: 

0 

out  of 

(2) 

outside  limits 

Comments:  NA  =Not  analyzed/not  applicable. 


I  < 


» 


( 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


BTEX  Soil  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 

Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


24MP-7(2-4) 

X04163 

3/10/95 

3/14/95 

3/16/95 

3/16/95 


Client  Project  No 

Lab  Project  No. 
EPA  Method  No. 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.21020 

MacDill 

95-0819 

8020 

Soil 

BX2031615 

MB031695 


Compound 

Spike 

Added 

(ug/L) 

Sample 

Concentration 

(ug/L) 

MS 

Concentration 

(ug/L) 

MS 

%REC 

QC 

Limits 

%REC 

Benzene 

20 

0.0 

18.4 

92 

65-121 

Toluene 

20 

0.0 

18.7 

94 

69-117 

Ethyl  Benzene 

20 

0.0 

18.8 

94 

68-118 

m/p-Xylene 

40 

0.0 

41.3 

103 

66-116 

o-Xylene 

20 

0.0 

18.8 

94 

73-117 

Chlorobenzene 

20 

0.0 

18.2 

91 

65-121 

1,3,5-TMB 

20 

0.0 

18.9 

95 

65-121 

1,2,4-TMB 

40 

0.0 

36.3 

91 

65-121 

1,2.3-T.VIB 

40 

0.0 

33.4 

84 

65-121 

1,2.3,4-TeMB 

20 

0.0 

17.3 

87 

65-121 

Compound 

Spike 

Added 

(ug/L) 

MSD 

Concentration 

(ug/L) 

MS 

%REC 

RPD 

0 

Lin 

RPD 

C 

tits 

%REC 

Benzene 

20 

17.7 

89 

3.9 

17.4 

65-121 

Toluene 

20 

18.0 

90 

3.8 

15.8 

69-117 

Ethyl  Benzene 

20 

18.2 

91 

3.2 

11.9 

68-118 

m/p-Xylene 

40 

39.8 

100 

3.7 

15.4 

66-116 

o-Xylene 

20 

17.9 

90 

4.9 

13.2 

73-117 

Chlorobenzene 

20 

17.5 

88 

3.9 

17.4 

65-121 

1,3,5-TMB 

20 

18.1 

91 

4.3 

17.4 

65-121 

1,2,4-TMB 

40 

33.9 

85 

6.8 

17.4 

65-121 

1,2,3-TMB 

40 

32.8 

82 

1.8 

17.4 

65-121 

1,2,3,4-TeMB 

20 

15.4 

77 

12 

17.4 

65-121 

•  =  Values  outside  of  QC  limits. 

RPD:  _ 0 _ out  of  (101  outside  limits. 

Spike  Recovery:  _ 0  out  of  (20)  outside  limits. 


Comments: 


CJC 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C; \HPCHEM\2\DATA\BX20316\015R0401 .D 


C.J.  Cook 
BTEX2 

X04163MS  DF=1 

16  Mar  95  08; 11  PM 

17  Mar  95  11; 31  AM 

17  MAR  95  10;  55  AM 

1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

15 

1 

4 

BX20316 
BX20316 .1 
0 


» 


0  W  ^  0)  CD 

(H  (1)  (I)  fH  0 


Benzene 


te  (%  REC  ) 


-Toluene 


-o-Xylene/Styrene 


,3,5-Tnmelhvlbenzene 


srtfwbenzene 


r- 

^  I 


-1. 2.3.4 -Tetramelhylbenzene 


Data  File  Name 

Operator 

Instrument 

Sample  Name 

Run  Time  Bar  Code 

P  *niired  on 

art  Created  on 
Last  Recalib  on 
Multiolier 


C; \HPCHEM\2\DATA\BX20316\016R0401  -D 


C . J .  Cook 
BTEX2 

X04163MSD  DF=1 


16  Mar  95 

17  Mar  95 


08:54  PM 
11:32  AM 


17  MAR  95  10:55  AM 
1 


Page  Nuitiber 
Vial  Number 
Injection  Number- 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

16 

1 

4 

BX20316 . MT 
BX20316 . MT 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


» 


BTEX  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 
Methanol  Extract? 


Rinsate  Blank 

X04171 

3/11/95 

3/14/95 

3/16/95 

3/16/95 

No 


Client  Project  No. 

Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 
Method  Blank  No. 


722450.21020 

MacDill 

95-0819 

1.00 

8020 

Water 

BX2031620 

MB031695 


Compound  Name 


Benzene 


Cas  Number 


71-43-2 


Sample 

Concentration 

U 


Toluene 


108-88-3 


Ethyl  Benzene 


100-41-4 


Total  Xylene 


1330-20-7 


Chlorobenzene  108-90-7 


1,3,5-trimethylbenzene  108-67-8 

1,2,4-tfimethylbenzene  95-63-6 


1,2,3-trimethylbenzene  526-73-8 


1 ,2,3.4-tetramethylbenzene  488-23-3 


Note:  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  PQL  is  for  a  single  peak. 


Surrogate  Recovery: 
a,a,a,-Trifluorotoluene 
QC  Reporting  Limits 


:  75% 

;  70%-13l% 


QUALIFIERS; 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  D^ectipd^ Limit  as  determined  by  EPA  SW846,  Vol.  18,  Part  II,  pa.  8000-14. 

NA  =  Not  A 


Approved 


i) 


0 

0 

0 


0 

0 

0 


GO 

0 

0 

0 


ft 

H  p  .  H  H  M 

0  w  ®  0 

M 

0 

w 

w 

• 

fU 

i. 


ft 


1. 


ft 


01  i 


■TFT  Surrogate  (%  REC ) 


ft 


f 


0 


jm.p  Xyterre 


pl.3.5-Tnmelhylbenzene 


ft 


I 


W 

0 


3  il-TflU:ag>eUwfeen7Pnp 


r 

1 


ft 


ft 


Data  File  Name 

Operator 

Instrument 

Sample  Name 

Run  Time  Bar  Code 


'uired  on  ■  : 

16 

Mar 

95 

11  :  50 

PM 

ort  Created  on; 

17 

Mar 

95 

11  :  33 

AM 

Last  Recalib  on 

17 

MAR 

95 

10  :  55 

AM 

Multiplier  ; 

1 

Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 

ft 


C : \HPCHEM\2\DATA\BX20316\020R0401 .D 

C.J.  Cook 
BTEX2 

X04171  DF=1 


20 

1 

4  ft 

BX20316 .MTH 
BX20316 .MTH 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

» 

% 

• 

BTEX  Data  Report 

1 

% 

Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

Methanol  Extract? 

Trip  Blank 

X04172 

3/11/95 

3/14/95 

3/16/95 

3/17/95 

No 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

722450.21020 

MacDill 

95-0819 

1.00 

8020 

Water 

BX2031621 

MB031695 

» 

Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

PQL 

ug/L 

9 

Benzene 

71-43-2 

U 

4 

Toluene 

108-88-3 

U 

4 

Ethyl  Benzene 

100-41-4 

U 

4 

w 

Total  Xylene 

1330-20-7 

U 

4 

Chlorobenzene 

108-90-7 

U 

4 

9 

• 

1 .3,5-trimethylbenzene 

108-67-8 

U 

4 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4 

1 ,2,3-trimethylbenzene 

526-73-8 

U 

4 

1 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

U 

4 

Note:  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  I  TL  is  for  a  single  peak. 


Surrogate  Recovery: 
a,a,a,-Trifluorotoluene 
QC  Reporting  Limits 


74% 

70%-131% 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  -  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQLl. 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Detection  Limit  as  determined  by  EPA  SW846,  Vol.  IB,  Part  II,  pa.  8000-14. 

NA  =Not  availa 


7, 


Analyst 


Approved 


» 


» 


9 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

BTEX  Data  Report 
Method  Blanit  Report 


Method  Blank  Number 

Date  Extracted/Prepared 

Date  Analyzed 

:  MB031695 
:  3/16/95 
:  3/16/95 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  Fite  No. 

722450.21020 

MacDill 

95-0819 

1.00 

8020 

Water 

BX2031609 

Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

PQL 

ug/L 

Benzene 

71-43-2 

U 

4 

Toluene 

108-88-3 

U 

4 

Ethyl  Benzene 

100-41-4 

U 

4 

Total  Xylene 

1330-20-7 

U 

4 

Chlorobenzene 

108-90-7 

U 

4 

1 ,3,5-trimethylbenzene 

108-67-8 

U 

4 

1 ,2,4-trimethylbenzene 

95-63-6 

U 

4 

1 .2.3-trimethylbenzene 

526-73-8 

U 

4 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

U 

4 

Note:  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

Surrogate  Recovery: 

a,a,a,-Trifluorotoluene  97% 

QC  Reporting  Limits  ;  70%-131% 

QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 


Quantitation  Limit  (PQLI. 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 


Mc4-^oc^  lb>\a'AVS 


TFT  Surrogate  (%  REC.) 


i  "fb 

fh-3,5-Trimelhylbenzerrr  ■=> 


at a  File  Name 
perator 
astrument 
ample  Name 
an  Time  Bar  Code 
•ired  on 
/rt  Created  on 
asc  Recalib  on 
iltiplier 


C : \HPCHEM\2\DATA\BX20316\009R0401 .D 


C.J.  Cook 
BTEX2 

MB031695 -WATER 

16  Mar  95  03:41  PM 

17  Mar  95  11:29  AM 

17  MAR  95  10:55  AM 

1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


BX20316 .MTH 
BX20316 .MTH 
0 


•  • 


EVERGREEN  ANALYTICAL,  iNC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


I 


i 


BTEX  Data  Report 
Method  Blank  Report 


Method  Blank  Number 

Date  Extracted/Prepared 

Date  Analyzed 

:  MB031795 
:  3/17/95 
;  3/17/95 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

722450.21020 

MacDill 

95-0819 

1.00 

8020 

Water 

BX2031709 

Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

PQL 

ug/L 

Benzene 

71-43-2 

U 

4 

Toluene 

108-88-3 

U 

4 

Ethyl  Benzene 

100-41-4 

u 

4 

Total  Xylene 

1330-20-7 

u 

4 

Chlorobenzene 

108-90-7 

u 

4 

1 ,3,5-trimethylbenzene 

108-67-8 

u 

4 

1 ,2,4-trimethylbenzene 

95-63-6 

u 

4 

1 ,2,3-trimethylbenzene 

526-73-8 

u 

4 

1 ,2,3.4-tetramethylbenzene 

488-23-3 

u 

4 

Note:  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  PQL  is  for  a  single  peak. 


Surrogate  Recovery; 
a,a,a,-Trifluorotoluene 
QC  Reporting  Limits 


:  90% 

:  70%-131% 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  (PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Detec^n^imit  as  determined  by  EPA  SW846,  Vol.  IB,  Part  II,  pa.  8000-14. 

NA  =  Not  availa^ 


AnalysF^^/^ 
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-TFT  Surrogate  (%  REC.) 


0 


p^ylcne/Slyrcfte 


0 
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N 
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I  i 

)ata  File  Name 
)perator 
nstrument 
sample  Name 
un  Time  Bar  Code 
;uired  on 
-port  Created  on 
-ast  Recalib  on 
bltiplier 


C:\HPCHEM\2\DATA\BX20317\009R0801.D 


C . J .  Cook 
BTEX2 

MB031795-WATER 

17  Mar  95  05:27  PM 

17  Mar  95  05:52  PM 

17  Mar  95  04  :  23  PM 

1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

9 

1 

8 


BX20317 .M7 
BX20317  .MT: 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

BTEX  Data  Report 

Laboratory  Control  Sample  (LCS) 

»  « 

% 

• 

t) 

1  « 

LCS  Number 

Date  Extracted/Prepared 

Date  Analyzed 

:  LCS031795 
:  3/17/95 
;  3/17/95 

Client  Project  No. 

Lab  Project  No. 
Dilution  Factor 
Method 

Matrix 

Lab  File  No. 

:  722450.21020 
MacDill 

;  95-0819 
:  1.00 
:  602 
;  Water 
;  8X2031710 

1  « 

Compound  Name 

Cas  Number 

LCS 

Concentration 

ug/L 

QC  Limit 
ug/L 

»  4 

Benzene 

71-43-2 

17.3 

12-24 

Toluene 

108-88-3 

16.3 

13-22 

Ethyl  Benzene 

100-41-4 

16.0 

13-24 

m.pXylene 

o-Xylene 

NA 

95-47-6 

16.2 

15.9 

13-24 

13-24 

Chlorobenzene 

108-90-7 

16.1 

14-23 

P  • 

1 .3,5-trimethylbenzene 

108-67-8 

16.2 

12-24 

1 .2,4-trimethyibenzene 

95-63-6 

12.7 

12-23 

1 ,2,3-trimethylbenzene 

526-73-8 

14.0 

15-25 

1  « 

1 .2,3,4-tetramethylbenzenc  488-23-3  15.4 

Note:  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 

NA 

The  Xylene  PQL  is  for  a  single  peak. 

»  « 


Surrogate  Recovery; 

a,a,a,-Trifluorotoluene  90% 

QC  Reporting  Limits  ;  69%-131% 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 
Quantitation  Limit  I  PQL). 

PQL  =  Practical  Quantitation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 
Method  Detection  Limit  as  determined  by  EPA  SW846.  Vol.  IB,  Part  II,  pa.  8000-14. 

NA  =  Not  available. 


/ 


Analyst 


Approved 


»  • 
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C:\HPCHEM\2\DATA\BX20317\010R0801.D 


C . J .  Cook 

BTEX2 

LCS031795 


17  Mar  95 
17  Mar  95 
17  Mar  95 


06:11 
06  :  36 
04:23 


PM 

PM 

PM 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

10 

1 

8 

BX20317.MTH 
BX20317 .MTH 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

BTEX  Data  Report 
Laboratory  Control  Sample  (LCS) 


LCS  Number 

Date  Extracted/Prepared 

Date  Analyzed 

:  LCS031695 
;  3/16/95 
:  3/16/95 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

722450.210 

MacDill 

95-0819 

1.00 

602 

Water 

BX2031610 

Compound  Name 

Cas  Number 

LCS 

Concentration 

ug/L 

QC  Limit 
ug/L 

Benzene 

71-43-2 

18.4 

12-24 

Toluene 

108-88-3 

17.8 

13-22 

Ethyl  Benzene 

100-41-4 

18.0 

13-24 

m,p-Xylene 

o-Xylene 

NA 

95-47-6 

16.7 

17.4 

13-24 

13-24 

Chlorobenzene 

108-90-7 

17.9 

14-2. 

1 ,3,5-trimethylbenzene 

108-67-8 

18.8 

12-24 

1 ,2,4-trimethylbenzene 

95-63-6 

14.2 

12-23 

1 ,2,3-trimethylbenzene 

526-73-8 

16.2 

15-25 

1 ,2,3,4-tetramethylbenzene 

488-23-3 

17.8 

NA 

Note:  Total  Xylene  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  PQL  is  for  a  single  peak. 

Surrogate  Recovery; 

a,a,a,-Trifluorotoluene  96% 

QC  Reporting  Limits  :  69%-131% 

QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Practical 


Quantitation  Limit  (PQL). 

PQL  =  Practical  Quarititation  Limit.  The  PQL  is  equal  to  the  dilution  factor  multiplied  by  ten  times  the 


» 


» 


% 


J>r 


» 


» 


I 


» 


»  • 


»  • 


•  •  •  • 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  VOLATILE  HYDROCARBONS  (TVH) 


Date  Sampled 

Date  Received 

Date  Prepared 

Date  Analyzed 

:  3/10/95-3/11/95 
;  3/14/95 
:  3/15/95 
:  3/15/95-3/16/95 

Client  Project  Number 
Lab  Project  Number 
Matrix 

Method  Number 

;  722450.21020/Mac  Dill 
:  95-0819 
;  Soil 

;  5030/Mod. 801 5 

Evergreen 

Sample  ft 

Client 

Sample  ft 

Surrogate 

Recovery 

TVH*' 

mg/Kg 

MDL** 

mg/Kg 

MB031595 

Method  Blank 

100% 

U 

0,1 

X04163 

24MP-7(2-4) 

115% 

U 

0.12 

X04 1 64 

24MP-8(2-4) 

116% 

U 

O." ' 

X04165 

24MP-9(3-5) 

132% 

0.17 

0.12 

X04166 

24MP-9(9-n) 

124% 

U 

0.12 

X04167 

24MP-10(2-4) 

126% 

U 

0.12 

X04168 

24MW-6(2-4| 

127% 

U 

0.13 

X04169 

24MW-6(9-11) 

122% 

U 

0.12 

X04170 

175MP-1(3-5) 

130% 

U 

0.12 

X04170  DUP 

175MP-1(3'5) 

119% 

U 

0,12 

QUALIFIERS 

U  =  TVH  analyzed  for  but  not  detected. 

B  =  TVH  found  in  blank  as  well  as  sample  (blank  data  should  be  compared). 
E  =  Extrapolated  value. 

MPL  =  Method  Detection  Limit 

*  *  =  All  sample  results  and  MDLs  are  reported  on  a  dry  weight  basis. 
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II 

D. 

2 
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H 
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0 
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4J 

c 
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EVERGREEN  ANALYTICAL,  INC. 
4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


I 


% 


I 

Af 

TOTAL  EXTRACTABLE  HYDROCARBONS  (TEH) 

Jet  Fuel  Boiling  Range 

I 


Date  Sampled 

Date  Received 

Date  Prepared 

Date  Analyzed 

:  3/10/95,3/11/95 
:  3/14/95 
:  3/15,17/95 
:  3/18,19,22/95 

Client  Project  Number 

Lab  Project  Number 
Matrix 

Method  Number 

722450.21020/MAC  DILL 

:  95-0819 
:  SOIL 

:  3500/801 5M 

Evergreen 
Sample  # 

Client 

Sample  # 

Surrogate 

Recovery 

TEH  * 
mg/Kg 

RL* 

mg/Kg 

SB031595 

SOIL  METHOD  BLANK 

81% 

U 

10 

SB031795 

SOIL  METHOD  BLANK 

77% 

U 

10 

X04163 

24MP-7(2-4) 

73% 

U 

12 

X04164 

24MP-8(2-4) 

76% 

U 

12 

X04165 

24MP-9(3-5) 

77% 

U 

12 

X04166 

24MP-9(9-11) 

78% 

U 

12 

X04167 

24MP-1 0(2-4) 

77% 

U 

12 

X04168 

24MW-6'2-4) 

84% 

U 

13 

X04169 

24MW-6(9-11) 

81% 

U 

12 

X04170 

175MP-1(3-5) 

81% 

U 

12 

QUALIFIERS 

U  =  TEH  analyzed  for  but  not  detected. 

B  =  TEH  found  in  blank  as  well  as  sample  (blank  data  should  be  compared). 
E  =  Extrapolated  value. 

RL  =  Reporting  Limit 

•  =  Based  on  dry  weight 


»  • 


I 


» 


-f 


% 


Analyst 


4. 


Approved 


SB031':?'95  SOIL  METHOD  BLANE 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


I 


I 


I  « 

TOTAL  EXTRACTABLE  HYDROCARBONS  (TEH)  '* 

Laboratory  Control  Sample  (LCS) 

I  « 


LCS  Number 

:  LCS031595 

Client  Project  Number 

:  722450.21020/MAC  DILL 

Date  Prepared 

:  3/15/95 

Lab  Project  Number 

:  95-0819 

Date  Analyzed 

:  3/18/95 

l^/latrix 

:  SOIL 

Sequence  Number 

;  TEH0317021 

Method  Number 

:  3500/Mod.  8015 

»  * 


Compound 

Theoretical  Concentration 

LCS 

Concentration 

QC  Limit 

Name 

mg/L 

mg/Kg 

mg/Kg 

JET  FUEL 

1000 

960 

750-1750 

» 

»  •  « 


»  « 


QUALIFIERS 

U  =  TEH  analyzed  for  but  not  detected. 

B  =  TEH  found  in  blank  as  well  as  sample  (blank  data  should  be  compared). 
E  =  Extrapolated  value. 

NA  =  Not  Available. 


»  « 


Analyst 


Approved 


» 


« 


LCS03 1 59S 


T  O  T  T  SO\^  T  C  O  H  3  JL,  W  JL  Va\S\I/Nl  3  I-I  O  d  I-I\ : 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)425-6021 


Miscellaneous  Analyses 


Date 

Sampled 

3/10,11/95 

Client  Project  ID. 

:  722450.21020 

Date 

Received 

3/14/95 

Lab  Project  No. 

:  95-0819 

Date 

Prepared 

3/15/95 

Matrix 

:  Soil 

Date 

Analyzed 

3/15/95 

Method 

:  EPA  160 . 3 

/srgreen 

Client 

Sample  #  Sample  ID  Moisture  (%', 


X04163 

24MP-7 

(2-4) 

17 

X04164 

24MP-8 

(2-4) 

18 

X04165 

24MP-9 

(3-5) 

18 

X04166 

24MP-9 

(9-11) 

18 

X04167 

24MP-10 

(2-4) 

16 

X04168 

24MW-6 

(2-4) 

20 

X04169 

24MW-6 

(9-11) 

18 

X04170 

175MP-1 

(3-5) 

14 

r 


HUFFMAN :  ' 


LABORATORIES.  INC. 

Qudhty  AnatytKH  Services  S>nce  1936 
4630  Indiana  Street  •Golden.  CO 80405 

NON  CLP  ANALYSIS  RESULTS 


d) 


Date: 

Lab  Name: 
Contact: 
Sample  Matrix; 


03/24/95 
Huffman  Labs 
Sue  Zeller 
soil 


Client: 
Contact; 
Huffman  Lab  #: 


Evergreen  Analytical 
Patty  McClellan 
143595 


Client 

Smp# 

Lab 

ID  # 

Element/ 

Compound 

Dilution 

Factor 

Results 

Units 

Prep 

Date 

Analysis 

Date 

Sample 
Size  (gj 

Method 

# 

Instrument 

ID 

1 

75SS-4  (3-41 

14359501 

TC 

NA 

<0.05 

% 

NA 

03/23/95 

2.195 

Leco  CPt  2 

#7 

75SS-4  (3-4) 

14359501 

TC 

NA 

<0.05 

% 

NA 

03/23/95 

2.067 

L«co  CR'12 

#7 

75SS-6  13-5) 

14359502 

TC 

NA 

<0  05 

% 

NA 

03/23/95 

2.154 

Uco  CRl  2 

Si 

75MP-7  (4-6) 

14359503 

TC 

NA 

<0.05 

% 

NA 

''3/23/95 

3.332 

L*co  CRt  2 

SI 

75MP-1  7  (4-6) 

14359504 

TC 

NA 

<0.05 

% 

NA 

03/23/95 

2.888 

L«co  CRW 

SI 

24MP-7  (2-4) 

14359505 

TC 

NA 

<0.05 

% 

NA 

03/23/95 

3.555 

Leco  CRt2 

SI 

24MP-3  (3-51 

14359506 

TC 

NA 

0  21 

% 

NA 

03/23/95 

3.331 

Leco  CRt  2 

SI 

24MP-4  (3-5) 

14359507 

TC 

NA 

0.13 

% 

NA 

03/23/95 

2.908 

Leco  CRt2 

SI 

24MP-6  (4-6) 

14359508 

TC 

NA 

2.21 

% 

NA 

03/23/95 

3.093 

Leco  CRt  2 

SI 

24IV1P.16  (4-6) 

14359509 

TC 

NA 

0.73 

% 

NA 

03/23/95 

3.394 

Leco  CRl  2 

SI 

> 

75SS4  (3-4) 

14359501 

CC 

NA 

<0.02 

% 

NA 

03/21/95 

0.1  1  1 

COU-02 

"tower" 

75SS-4  (3-4) 

14359501 

CC 

NA 

<0.02 

% 

NA 

03/21/95 

0.259 

COU-02 

"tower" 

75SS.6  (3-5) 

14359502 

CC 

NA 

<0.02 

% 

NA 

03/21/95 

0.185 

COU-02 

"tower" 

75MP-7  (4-6) 

14359503 

CC 

NA 

<0.02 

% 

NA 

03/21/95 

0.248 

COU-02 

"tower" 

> 

• 

75MP.1  7  (4-6) 

14359504 

CC 

NA 

<0.02 

% 

NA 

03/21/95 

0.221 

COU-02 

"tower" 

24MP-7  (2-4) 

14359505 

CC 

NA 

<0.02 

% 

NA 

03/21/95 

0.127 

COU.02 

"tower" 

24MP.3  (3-S) 

14359506 

CC 

NA 

<0.02 

% 

NA 

03/21/95 

0.130 

COU-02 

"tower" 

24MP-4  [3-51 

14359507 

CC 

NA 

<0.02 

% 

NA 

03/21/95 

0.128 

COU-02 

"tower" 

24MP  6  (4-6) 

14359508 

CC 

NA 

<0.02 

% 

NA 

03/21/95 

0.138 

COU.02 

"tower" 

24MP-16  (4-6) 

1435950^ 

CC 

NA 

<0.02 

% 

11 

NA 

03/21/95 

0.165 

COU-02 

"tower" 

1 

75SS-4  (3-4) 

14359501 

TOC 

NA 

<0.05 

% 

NA 

NA 

NA 

by  cjlc 

NA 

75SS-4  (3-4) 

14359501 

TOC 

NA 

<0.05 

% 

NA 

NA 

NA 

by  c^c 

NA 

9871 

75SS-6  (3-5) 

14359502 

TOC 

NA 

<0.05 

% 

NA 

NA 

NA 

by  ceic 

NA 

75MP.7  (4-6) 

14359503 

roc 

NA 

<0.05 

% 

NA 

NA 

NA 

by  caJc 

NA 

75MP.1  7  (4-6) 

14359504 

TOC 

NA 

<0.05 

% 

NA 

NA 

NA 

by  call: _ 

NA _ 

-  » 

9819 

24MP-7  (2-4) 

14359505  n.;!i4  TOC 

NA 

<0.0S0/''b% 

NA 

NA 

NA 

by  celc 

NA 

24MP  3  (3-5) 

14359506 

TOC 

NA 

0.21 

% 

NA 

NA 

NA 

by  caic 

NA 

?820 

24MP-4  (3  5) 

14359507 

TOC 

NA 

0.13 

% 

NA 

NA 

NA 

by  calc 

NA 

24MP-6  (4-6) 

14359508 

TOC 

NA 

2.21 

% 

NA 

NA 

NA 

by  calc 

NA 

24MP16  (4-6) 

14359509 

TOC 

NA 

0.73 

% 

NA 

NA 

NA 

by  calc 

NA 

Samples  analyzed  and  results  reported  on  an  as  received  basis. 
Soil  samples  are  not  homogeneous. 

Values  reported  below  Detection  Limits  are  for  reference  only. 

TC  detection  limit  =  0  05% 

CC  detection  limit  =  0.02% 

TOC  detection  limit  —  0.05% 


■_  numbers  to  Che  left  above  represent  the  last  four  digits  of  the  EAL  project 
mber  under  which  the  samples  were  analyzed. 

e  original  reoort  and  quality  control  results  are  filed  with  EAL  project  95-081' 

Page  1 


LABORATORIES,  INC. 


Oujhcy  ‘Analytical  Services  Since  1956 
9650  Indiana  Street  •  Golden,  CO  80A03 

NON-CLP  ANALYSIS  RESULTS 


Date: 

Lab  Name: 
Cooiact: 
Sample  Matrix: 


03/24/95 
Huffman  Labs 
Sue  Zeller 
soil 


Client;  Evergreen  Analytical 
Contact:  Patty  McClellan 
Huffman  Lab  #;  143595 


» 


% 


I 


Client 

Smp# 

Lab 

ID  # 

Element; 

Compound 

Dilution 

Factor 

Results 

75SS-4.  (3-4-1 

14359501 

TC 

NA 

<0.05 

75SS-4  (3-4) 

14359501 

TC 

NA 

<0.05 

75SS-6  (3-5) 

14359502 

TC 

NA 

<0.05 

75MP-7  (4-6) 

14359503 

TC 

NA 

<0.05 

75MP-t  7  (4-6) 

14359504 

TC 

NA 

<0.05 

24MP-7  (2-4) 

14359505 

TC 

NA 

<0.05 

24MP-3  (3-5) 

14359506 

TC 

NA 

0.21 

24MP.4  (3-51 

14359507 

TC 

NA 

0.13 

24MP-6  (4-6) 

14359508 

TC 

NA 

2.21 

24MP.16  (4-61 

14359509 

TC 

NA 

0.73 

75SS.4  13-A)  14359501 

CC 

NA 

<0.02 

76ss-4(3-4i  14359501 

CC 

NA 

<0.02 

75ss-6i3-S(  14359502 

CC 

NA 

<0.02 

75Mp.7(4-6i  14359503 

CC 

NA 

<0.02 

75MP.17I4-8)  14359504 

CC 

NA 

<0.02 

24MP.7 12-4)  14359505 

CC 

NA 

<0.02 

24Mp.3(3-5)  14359506 

CC 

NA 

<0.02 

24MP.4  13-5)  14359507 

CC 

NA 

<0.02 

24MP.9  14-S)  14359508 

CC 

NA 

<0.02 

24MP.18  14-SI  14359509 

CC 

NA 

<0.02 

75SS-4  (3-4i  14359501 

TOC 

NA 

<0.05 

75SS-4  13-4)  14359501 

TOC 

NA 

<0.05 

75SS-S  13-51  14359502 

TOC 

NA 

<0.05 

75MP-7  14-6)  14359503 

TOC 

NA 

<0.05 

75MP-i7(4-s)  14359504 

TOC 

NA 

<0.05 

24MP-7  (2-4)  14359505 

TOC 

NA 

<0.05 

24MP3I3-5)  14359506 

TOC 

NA 

0.21 

24MP4  13-5)  14359507 

TOC 

NA 

0.13 

24MP-8  (4-si  14359508 

TOC 

NA 

2.21 

24MP-13  14-6)  14359509 

TOC 

NA 

0.73 

Samples  analyzed  and  results  reported  on  an  as 
Soil  samples  are  not  homogeneous. 

Values  reoorted  below  Detection  Limits  are  for  reference  only. 

TC  detection  limit  =  0.05% 

CC  detectio-  limit  =  0.02% 

TOC  detection  limit  =  0.05% 


Units 

Prep 

Date 

Analysis 

Date 

Sample 
Size  (g) 

Method 

ff 

Instfumen' 

1C 

% 

NA 

03/23/95 

2.195 

L*co  CR1  2 

#7 

% 

NA 

03/23/95 

2.067 

L«co  CRT  2 

#/■ 

% 

NA 

03/23/95 

2.154 

L«co  CR12 

#7 

% 

NA 

03/23/95 

3.332 

L«co  CRT  2 

#7 

% 

NA 

03/23/95 

2.888 

L«co  CRT  2 

#7 

% 

NA 

03/23/95 

3.555 

L*co  CRT  2 

#7 

% 

NA 

03/23/95 

3.331 

L»co  CRT  2 

#7 

% 

NA 

03/23/95 

2.908 

Leco  CRT  2 

ttl 

% 

NA 

03/23/95 

3.093 

Leco  CRT  2 

#7 

% 

NA 

03/23/95 

3.394 

Lbco  CRT  2 

#7 

% 

NA 

03/21/95 

0.111 

COU-02 

"tower" 

% 

NA 

03/21/95 

0.259 

COU-02 

"tower" 

% 

NA 

03/21/95 

0.185 

COU-02 

"tower" 

% 

NA 

03/21/95 

0.248 

COU-02 

"t- 

% 

NA 

03/21/95 

0.221 

COU-02 

"t 

% 

NA 

03/21/95 

0.127 

COU-02 

"tower" 

% 

NA 

03/21/95 

0.130 

COU-02 

"tower" 

% 

NA 

03/21/95 

0.128 

COU.02 

"tower" 

% 

NA 

03/21/95 

0.138 

COU-02 

"tower" 

% 

NA 

03/21/95 

0.165 

COU.02 

"tower" 

% 

NA 

NA 

NA 

by  calc 

NA 

% 

NA 

NA 

NA 

by  calc 

NA 

% 

NA 

NA 

NA 

by  calc 

NA 

% 

NA 

NA 

NA 

by  calc 

NA 

% 

NA 

NA 

NA 

by  calc 

NA 

% 

NA 

NA 

NA 

by  calc 

NA 

% 

NA 

NA 

NA 

by  calc 

NA 

% 

NA 

NA 

NA 

by  calc 

NA 

% 

NA 

NA 

NA 

by  calc 

NA 

% 

NA 

NA 

NA 

by  calc 

NA 

received  basis. 


I 


» 


» 


» 


» 
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LABORATORIES,  INC. 

Quality  Analytical  Services  Since  I9S6 
4630  Indiana  Street  •  Golden.  CO  80403 


NON-CLP  ANALYSIS  RESULTS 
LABORATORY  CONTROL  STANDARD 


Date; 

Lab  Name: 
Contact; 


03/24/95 
Huffman  labs 
Sue  Zeller 


Client:  Evergreen  Analytical 
Contact:  Patty  McClellan 
Huffman  Lab  tt:  143595 


LABORATORY  CONTROL  STANDARD 


Lab 

ID  # 

Source 

Element/ 

Compound 

True 

Value 

Found 

Value 

%  R 

Units 

Date 

Method 

# 

Instrument 

ID 

LCS 

BN  4851 

TC 

3.35 

3.41 

102 

% 

03/23/95 

L«co  CR1  2 

U1 

LCS 

BN  4056 

CC 

11.33 

1 1.32 

100 

% 

03/21/95 

COU-02 

*tower" 

SPIKE  RECOVERY 

Lab 

ID  » 

Source 

Element/ 

Compound 

True 

Value 

Found 

Value 

%  R 

Units 

Date 

Method 

tt 

instrument 

ID 

SPIKE 

BN  4712 

TC 

12960 

14089 

109 

ug  C 

03/23/95 

L*co  CR12 

#7 

SPIKE  DUP 

BN  4712 

TC 

14520 

15357 

106 

ug  C 

03/23/95 

L*co  CRU 

#7 

SPIKE 

BN  4712 

CC 

1080 

1086 

101 

ug  C 

03/21/95 

COU-02 

"tower" 

SPIKE  DUP 

BN  4712 

CC 

1167 

1168 

100 

ug  C 

03/21/95 

COU-02 

"tower" 

HUFFMAN 


LABORATORIES,  INC. 

Quality  Analytical  Services  Since  1956 
4630  Indiana  Street  •  Golden,  CO  80403 

NON-CLP  QA/QC  ANALYSIS  RESULTS 

INITIAL  AND  CONTINUING  CALIBRATION  VERIFICATION 


Date: 

Lab  Name; 
Contact: 


03/24/95  Client;  Evergreen  Analytical 

Huffman  Labs  Contact;  Patty  McClellan 

Sue  Zeller  Huffman  Lab  #;  143595 


INITIAL  CALIBRATION 


Lab 

ID  » 

Source 

Element/ 

Compound 

True 

Value 

Found 

Value 

%  R 

Units 

Date 

Method 

# 

instrument 

ID 

ICS 

BN  4712 

TC 

12.00 

11.92 

99 

% 

03/23/95 

L*co  CRT  2 

HI 

ICS 

BN  4712 

CC 

12.00 

11.96 

100 

% 

03/21/95 

COU-02 

"tower" 

Slope  = 

Intercept  = 

95%  Correlation  Coefficient 


Single  point  calibrations  for  this  test. 


CONTINUING  CALIBRATION  VERIFICATION 


Lab 

ID  # 

Source 

Element/ 

Compound 

True 

Value 

Found 

Value 

%  R 

Units 

Date 

Method 

« 

Instrument 

ID 

CCS 

BN  4712 

TC 

12.00 

12.19 

102 

% 

03/23/95 

Lftco  CR1  2 

#7 

CCS 

BN  4712 

TC 

12.00 

12.07 

101 

% 

03/23/95 

Laco  CR1  2 

#7 

CCS 

BN  4712 

TC 

12.00 

11.81 

98 

% 

03/23/95 

Laco  CR12 

»7 

CCS 

BN  4712 

CC 

12.00 

11.96 

100 

% 

03/21/95 

COU-02 

"tower" 

CCS 

BN  4712 

CC 

12.00 

11.92 

99 

% 

03/21/95 

COU-02 

"tower" 

CCS 

BN  4712 

CC 

12.00 

11.93 

99 

% 

03/21/95 

COU-02 

"tower" 

CCS 

BN  4712 

CC 

12.00 

11.97 

100 

% 

03/21/95 

COU-02 

"tower" 

Page  3 


•  • 


LABORATORIES.  INC. 

Cujur/  Anjiycxji  Services  Sines  1956 

Indiana  Street  •  Golden.  CO  SC ‘•05 


,J.  CALCIUM  CXflRBO NATE 
12.00  %C  (theo 


mi 


ANALYSIS  :  TOTAL  CARBON 


INSTRUNENT  :  LECO  CR12 


BALANCE#  19 


NEmOD  ;  HIGH  TENP 
COMB.  -  INFRARED  DET. 


AN/iLYZER  #  7 


^7/Z- 


STD.  N.I.S.T.  BUFFALO  RIVER  SEDIvENT  (BRS) 
-  BN 


3.343  %C  (theo 


SAMPLE 

n 


\ 

CARBON 

PR£. 

CALta 


% 

CARBON 

POST. 

CALIB 


— 

6-/63 

WBM 

6  //S 

C^CC3 

0./Z3 

l.ocoo 

,  oocO 


BRS  OBT 


//.B8 


//.Q^ 


/z.cfj 


.  60S 


.Co 


B.H'H 


CCS  I  9=1.6 


CCS 


CCB> 


i-CS>  I  t)  (  R 


S^SSS^SS 

wmama^tmKU 

• 

mmmrnammmm 

-’ifL 

_ 

1  ‘  A 

■* . 

1 

A 

.1 

- .  ."4i  4.  ,   I  ' 

■  ;■ .  

.1 

— -  \  -^  -  \  1  1  ’'—^1  1  1  — »  1  '  i  ll 

A/*/.^L  Y  ST  ^ 

/I  CATE  ^  _ 

;  /  1 

2  '5~9'Z 

R0yiEV‘ED 

,.  DATE  .  I  /  L--^  PAGE 

Cic4-ri6  / 

/  0F_^ 

HUFFMAN 


laboratories.  INC. 

QuJlicy  AnjiytXJl  Serviced  Stnce  I9S6 
4630  Indiana  Street  •  Golden.  CO  30403 


AN/vi.YSlS  :  TOTAL  CARBON 
INSTRUMEhTT:  LEGO  CR12 


BALANCE#  19 


^ETTIOD  :  HIGH  TEMP 
COMB.  -  INFRARED  PET, 
ANALYZER#  7 


ANALYSIS  :  TOTAL  CARBOM 


LABORATORIES.  INC. 
QuJiiityAftifyticjiS^n/icfS  Since  19S6 
^ ’  0  Indiana  Street  ’  Colden.  CO  80^03 


INSTRUNENT:  LECO  CR12 


BALANCE#  U 


NETHOD  :  HIGH  TEKP 
COMB.  -  INFRARED  DET. 


ANALYZER#  7 


o.O.  CALCIUM  CARBONATE 
12,00  %C  (theory) 


BN 


^7/Z 


STD.  N.I.S.T.  BUFFALO  RIVER  SEDIMENT  (BRS) 
3.348  %C  (theory) BN  4B5J 


SAMPLE 

SAMPLE 

WT 

G 

% 

CARBON 

PRE- 

CAL18 

X 

CARSON 

POST- 

CALIB 

QC 

% 

REC. 

(,ooo 

O.co) 

lEI 

im 

glHS 

2.1^5 

C.C4I 

|H|| 

liuS) 

±Z.SC^ 

)^35C| 

2.0(h'l 

C.C38 

i 

I-+350I 

2.(38  , 

■i 

0.(08  ( 

1^350) 

2.026  f 

i^n 

f 

am 

i^l 

0.12-1  ( 

/  435  02-. 

2. 154-  . 

0.04-5 

*0  03 

3.3320 

0.04-2) 

Z+S^Oif 

2.668 

0.c:)36 

J435  C5 

3-S55 

0.045 

1435 

3.33) 

0.213 

BR5 

0.3iC, 

3,436 

HI 

102/  (p 

CoX£j-h 

0.115 

HHI 

Bi 

HB 

B!_ 

l.coo 

HHI 

mi 

)43S07 

2.qo8 

^|m||||[| 

(43508 

3.083 

2.213 

14350^ 

3.38+ 

0.727 

0.288 

3.437 

CCS 

102.7 

n.&i 

s 

B 

Ml 

[analyst/  '  / 

Y/; 


DATE 

S-Z3-<75 


REVIEWED 


5. 


DATE. 

J? 


70 


PAGE 


3  °"3 


07010,  O 


j  C0--,b.f^l-7~2.j?,io-03<^.>9o0  !o’.bn77| 

|(^  -^<^.00 -  )(o.  4  75 7  cCc  7j  57  70 ao .  00?  C CO 
1  /O  7 -o  -  O  i  !(^ ,  77  f  ‘.O  „7  37^r  i O . ,’) 7  'hX'^. 


i  in?2.c  '  /OC7.0  !  loo 


'ev^/.=o 


7  *  =  JO ; 


HUFFMAN 


laboratories.  INC. 

Cuj^iry  Arjtycicjl  ServfCfS  S.Vicr  !9SS 
4630  Inciana  Street  •  Golden.  C3  60403 


ANALYSIS 


CA.RSONATH 

CARBON 


METriOO 


SOP  CCU-02 


Everqreen 


CASE  NARRATIVE 

Evergreen  Analytical  Laboratory  (EAL)  Project  #:  95-1073 

Parsons  Engineering  Science,  Inc.  (PES)  Project;  MacDill  AFB 

(722450.21020) 

Sample  Receipt 

On  April  4,  1995,  eight  soil  seimples  and  one  trip  blank  were 
received  in  good  condition  at  EAL.  Upon  sample  receipt 
conf  iirmation,  John  Hicks  of  PES  instructed  the  laboratory  to 
perform  MS/MSD  analysis  on  a  sample  submitted  for  BTEX.  On  April 
5,  1995,  John  Hicks  requested  that  MS/MSD  analysis  for  TVH  be 

performed  on  sample  75MP-7D.  Refer  to  the  EAL  Sample  Log  Sheet  for 
specific  log-in  information  and  cross-reference  of  EAL  and  PES 
sample  identifications. 

BTEX,  Water  Matrix.  Method  602 

Method  Blank  contamination  was  reported  for  MB041595  for  total 
xylenes  at  0.6  UG/L  and  1, 2 , 3 , 4-tetrcunethylbenzene  at  0.5  UG/L. 
All  effected  data  are  flagged  "B". 

1 , 2 , 4-trimethylbenzene  was  outside  the  EAL  percent  recovery  control 
limits  for  MS/MSD  75MP-7S,  due  to  the  concentration  of  contaminant 
in  the  sample.  There  were  no  other  quality  control  anomalies  to 
report . 

Total  Volatile  Hydrocarbons  (TVH> ,  Water  Matrix.  Method  8015M 
There  were  no  quality  control  anomalies  to  report. 


General  Chemistry 

There  were  no  quality  control  anomalies  to  report. 


Patricia  A.  McClellan,  Project  Manager 


Evergreen  Analvtical,  Inc.  4036  Youngfield  Si.  Wheat  Ridge,  CO  S0033-3S62  (303)425-6021  F.RR  (303)  425-6854 


Evergreen  Analytical  Sample  Log  Sheet 


Project  tf  95-1073 


:e{3)  Sajnpled:  4/02/95 _ 

^  Received:  4/04/95  0850 


Cate  Due:  4/07/95-UST 

4/18 /95-OTHERS 


Lent  Project  I.D.  722450.21020/MAC  DILL 


Holding  Time(s):  4/16-BTEX.4/04-NO2- 

&  N03- _ 

Rush  STANDARD _ 


Lent:  PARSONS  ENGINEERING  SCIENCE 
Iress:  1700  BROADWAY.  SUITE  #900 

DENVER.  CO.  80290 _ 

itact:  TODD  WIEDEMEIER _ 


Shipping  Charges  N/A 
E.A.  Cooler  #  419 


Lent  P.O. 


>ne  #831-8100 


Fax  #831-8208 


Airbill  #  FEDEX-9581826461 

Custody  Seal  Intact?  Y 

Cooler  Y _  Bottles  N/A 

COC  Present 
Seuaple  Tags  Present? 
Sample  Tags  Listed? 
Seunple(s)  Sealed? 


Y 

Y 

Y 

Y 


jcial  Instructions  ir  ALL  BTEX  SAMPLES  ARE  TO  INCLUDE  CHLOROBENZENE.  TMB  AND 


lo*  An  na/nQU  Anu  ijad 

3  Client 

^ _ ID# _ 

uuii'jjXfjArc  Ana  ±\j  oa 

Analvsis 

Mtx 

Btl 

Loc  * 

j202A/B 

MD75-MW15 

★  BTEX  602 

W 

40V 

2 

>203A/B 

75MP-3D 

★  BTEX  602 

W 

40V 

2 

^4A/B 

MD75-MW7 

BTEX  602 

W 

4  0V 

2 

f 

)205A/B 

75MP-7D 

■k  BTEX  602 

W 

40V 

2 

)206A/B 

75MP-7S 

★  BTEX" 602 

W 

40V 

2 

i207A/B 

TRIP  BLANK 

■k  BTEX  602 

W 

4  0V 

2 

i202C/D 

MD75-MW15 

TVPH 

W 

40V 

2 

i203C/D 

75MP-3D 

TVPH 

w 

40V 

2 

;204C/D 

MD75-MW7 

TVPH 

w 

40V 

2 

;205C/D 

75MP-7D,MS/MSD  TVPH 

w 

40V 

2 

i206C/D 

75MP-7S 

TVPH 

w 

40V 

2 

.202E 

MD75-MW15 

ALKALINITY 

w 

250P 

C4 

i204E 

MD75-MW7 

ALKALINITY 

w 

250P 

C4 

205E 

75MP-7D 

C1-.N03-.N04-,S04- 

w 

125P 

C4 

C1-.N03-.N04-.S04- 

w 

125P 

C4 

202E 

MD75-MW15 

C1-.N03-.N04-.S04- 

w 

125P 

C4 

203E 

75MP-3D 

Cl-.N03-.N04-.S04- 

w 

125P 

C4 

204E 

MD75-MW7 

C1-.N03-.N04-,S04~ 

w 

125P 

C4 

mples  to 
GC/MS 

be  returned 
_  GC  2_ 

Metals  _  Gen 

Chem  2_ 

SxPrep 

_  S3cRec  _2 

Acctg 


Adml  X 


Adin2 


QA/QC 


Sales 


Custodian/ Date 


File  X 

:/g  y/v/f 


£1 


e  1  of  1  Page(s} 


o 

'  I 


lU  Q  CM 

■>  05  to  I 

i  ?  5  ! 

!  5  V  S 


I «« 


^  s? 

c  ®  <c 

o  -g 

<33  ^  <0 
t/>  ^  "D 
3  O  03 
1  C  JZ 

<  o  ^ 

LU  Q  S 


<  a  ^ 

W  CL  o 


7 _j:!!^90d 

- !!f55i!577| 

- ;r-S5?7il 

96pn(S  /  (!0 
P!I0S  /  II0S 

_ T  (013^13] 

'3tjn^ojtV96jeM3sin;6<ji>iuun-jaieM 


SJ9uieiuoo  )0  ON 


1 

>1  51' 

VI 

r  /^ 


cc  £ 
a  i 


0)^! 

-  V  I 
ro  V  ^ 


mm 


BBISISDBBBlB 


LU  v/^ 

5  7. 


» 


Evergreen  Analytical  Sample  Recaipt/Chec)c-in  Record  ^ ^ 
Date  &  Time  Rec'd:  _  shipped  Via:  -f?k  ' 

Client  :  Pnyfli/'<^ _ 

Client  Project  ID  f  s )  :  .  7.,  I  O 7,  ('^ _ _ 

EAL  Project  #  (s)  :  95-  _  EAL  Cooler(s): 

Cooler#  _  _  _  _ 

Ice  packs  ^  N  Y  N  Y  N  Y 

Temperature  “C  (Old  _  _  _ 


N 


N 


N 


N 


N/A 


1.  Custody  seal(s)  present: 
Seals  on  cooler  intact 
Seals  on  bottle  intact 


2.  Chain  of  Custody  present: 


3.  Containers  broken  or  leaking; 

(Comment  on  COC  if  Y) 

4.  Containers  labeled: 

5.  COC  agrees  w/  bottles  received: 

(Comment  on  COC  if  N) 

6.  COC  agrees  w/  labels: 

(Comment  on  COC  if  N) 

7.  Headspace  in  VGA  vials-waters  only 

(comment  on  COC  if  Y) 

8.  VOA  samples  preserved: 


9.  pK  measured  on  metals,  cyanide  or  phenolics*; _  _ 

List  discrepancies _ _ 

*Non-EAL  provided  containers  only,  water  samples  only. 

10,  Metal  samples  present;  _ 

Total  _  ,  Dissolved  _ 

D  or  PD  to  be  filtered:  _ 

T,TR,D,PD  to  be  Preserved;  _  _ 


11.  Short  holding  times: 
Specify  parameters_ 


» 


I 


i 


» 


Ar 


« 


t 


« 


« 


« 


« 


12.  Multi-phase  sample (s)  present: 

13.  COC  signed  w/  date/ time: 

Comments :  _ _ _ _ 


»  « 


(Additional  comments  on  back) 
Custodian  Signature/Date: 


Hovui^ 


4i4 


a 


(»■ 


•  • 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Method  602  Data  Report 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 
Method  Blank  No. 


722450.21 020/MacDii 
95-1073 
1.00 
602 

Water  ^  ^ 

BX2041613  I 

MB041695  I 


MD75-MW7 

X05204 

A-zim 

4/4/95 

4/16/95 

4/16/95 


Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

RL 

ug/L 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

U 

0.4 

(m,  p  &  o) 

and  95-47-6 

1,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

•  •  m 


» 


Surrogate  Recovery  (a,a,a-Trifluorotoluene); 


85%  70%- 1  30%  (QC  limits) 


Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 


RL  =  Reporting  Limrt. 

IMA  Not  Available/r^t  Applicable . 


Analyst 


Approved 


» 


» 


•  • 


■’ll  o 


EVERGREEN  ANALYTICAL,  INC. 

1 

4036  Youngfield  St. 

Wheat  Ridge,  CO 

80033 

(303)  425-6021 

Method  602  Data  Report 

Client  Sample  Number 

MD75-MW15 

Client  Project  No. 

722450. 2 1020/MacD 

Lab  Sample  Number 

X05202 

Lab  Project  No. 

95-1073 

Date  Sampled 

4/2/95 

Dilution  Factor 

1 .00 

Date  Received 

4/4/95 

Method 

602 

Date  Prepared 

4/15/95 

Matrix 

Water 

Date  Analyzed 

4/15/95 

Lab  File  No. 

BX2041517 

Method  Blank  No. 

MB041595 

Compound  Name 

Sample 

Cas  Number 

Concentration 

RL 

ug/L 

ug/L 

» 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

u 

0.4 

Chlorobenzene 

108-90-7 

u 

0.4 

Ethyl  Benzene 

100-41-4 

u 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

0.6 

B 

0.4 

(m,  p  &  o) 

and  95-47-6 

1 ,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

» 

1  /2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

7 ,2,3,4-Tetramethy(benzene 

488-23-3 

0.4 

B 

0.4 

bUTogate  Recovery  (a,a,a-Trifluorotoluenel; 

71% 

70%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  ® 

The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reportinq 
Limit  (RL). 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


Approved 


» 


•  •  • 


•  •  •  • 


•  • 


Daca  File  Name 
Operator 
Instrument 
Sample  Marne 
Fun  Time  Bar  Code 
viired  on 
•  -  c  I'  r.  C  r  -3  3 1  ci  o  Pi 
Kepalib  on 


C : \HPCHEM\2\DATA\BX20415\017R0101  .D 

T.  Lockwood 

Page  Number 

1 

BTEX2 

Vial  Number 

17 

X05202 ; 1 ; 5 

Injection  Number 

1 

Sequence  Line 

1 

15  Apr  95  10:43 

PM 

Instrument  Method 

BX20415 .MTH 

16  Apr  95  04:44 

PM 

Analysis  Method 

BX20415A.MTK 

16  Apr  95  03 : 38 

PM 

Sample  Amount 

0 

1 

I STD  Amount 

> 


I 


*r 


I 


I 


» 


I 


» 


» 


» 


» 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Method  602  Data  Report 


75MP-3D 

X05203 

4/2/95 

4/4/95 

4/16/95 

4/16/95 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 
Method  Blank  No. 


722450. 21020/MacDil!  ^ 

95-1073 
1.00 
602 

Water  • 

BX2041612 

MB041695 


Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

RL 

ug/L 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

» 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 
(m,  p  &  o) 

108-38-3,  106-42-3 
and  95-47-6 

U 

0.4 

1 ,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

» 

1 ,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

» 

surrogate  Recovery  (a,a,a-TrifIuorotoluene): 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

91% 

70%-130%  (QC  limits) 

» 

The  Xylene  RL  is  for  a  single  peak. 


i 


« 


« 


4 


I 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  --  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 


RL  -  Reporting  Limit. 


Analyst 


Approved 


» 


•  • 


•  •  •  •  • 


•  • 


iJ 


:  a  File 
a  tor 
rurr.ent 
'.pie  N'arr. 
'.'Tirr-.e  3 


Name 


iar  Cod? 
)n 

^ated  O' 
lb  on 


C : \HPCHEM\2\DATA\BX20416\012R1001 .D 


T .  Lockwood 
BTEX2 

X05203  ;  1 5 

16  Apr  95  03:19  PM 

16  Apr  95  03:40  PH 

16  APR  95  06:25  PM 
1 

Proiecti^:  95  -1073  Client? 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Anal '/sis  Method 
Sample  Amount 
ISTD  Amount 
75MP-3D  Water 


1 

12 

1 

10 

BX20416A.MT 
BX20416A . MT 
0 


•  • 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


I 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


Method  602  Data  Report 

75MP-7S 

Client  Project  No. 

X05206 

Lab  Project  No. 

4/2/95 

Dilution  Factor 

4/4/95 

Method 

4/16/95 

Matrix 

4/16/95 

Lab  File  No. 

Method  Blank  No. 

» 


< 


722450. 21020/MacD 
95-1073 
1.00 
602 

Water  • 

BX2041615 

MB041695 


Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

RL 

ug/L 

1 

Benzene 

71-43-2 

U 

0.4 

Toluene 

103-88-3 

3.3 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

1 

Ethyl  Benzene 

100-41-4 

4.0 

0.4 

Total  Xylenes 
(m,  p  &  o) 

108-38-3,  106-42-3 
and  95-47-6 

1 1 

0.4 

1 ,3,5-Trimethylben2ene 

108-67-8 

25 

0.4 

» 

1,2,4-Trimethylben2ene 

95-63-6 

50 

0.4 

1 .2,3-Trimethylbenzene 

526-73-8 

22 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

12 

0.4 

( 


Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

Note'.  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  RL  is  for  a  single  peak. 


85%  70%-l 30%  (QC  limits) 

» 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reportina 
Limit  (RL).  ^ 


RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 


Analyst 


Approved 


» 


i 


» 


•  ••••••• 


•  • 


:ata  File  Name  :  C:\HPCHEM\2\DATA\BX20416\015R1001.D 

Operator  :  T.  Lock'«ood  Page  Number  :  1 

[inscrument  :  BTEX2  Vial  Number  ;  15 

Sample  Name  :  X05206;l;5  Injection  Number  :  1  . 

’I'n  Time  Bar  Code:  Sequence  Line  :  10 

;ired  on  :  16Apr95  10:31  PM  Instrument  Method:  BX204x6A.MTH 

l--;;art  Created  on-.  18  Apr  95  12:57  PM  Analysis  Method  :  BX20416A.MTH 

.ast  Fecalib  on  ;  15  APR  95  06:25  PM  Sample  Amount  :  0 

lulciplier  1  ISTD  Amount  : 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Method  602  Data  Report 


Client  Sample  Number 

75MP-7S 

Cliertt  Project  No. 

722450. 21020/MacDi 

Lab  Sample  Number 

X05206DUP 

Lab  Project  No. 

95-1073 

Date  Sampled 

4/2/95 

Dilution  Factor 

1.00 

Date  Received 

4/4/95 

Method 

602 

Date  Prepared 

4/16/95 

Matrix 

Water 

4 

Date  Analyzed 

4/16/95 

Lab  File  No. 

BX2041616 

Method  Blank  No. 

MB041695 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

4 

ug/L 

ug/L 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

3.1 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

4 

Ethyl  Benzene 

100-41-4 

3.9 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

7.6 

0.4 

(m,  p  &  o) 

and  95-47-6 

• 

4 

1,3,5-Trimethylbenzene 

108-67-8 

21 

0.4 

1,2,4-Trimethylbenzene 

95-63-6 

43 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

34 

0.4 

1 

4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

9.6 

0.4 

Surrogate  Recovery  (a, a,a-Tfifluorotoluene):  80%  70%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS:  »  • 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  -  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 


it a  File  Name 
ierator 
istrumeat 
imple  Name 

Time  Bar  Code 
ired  on 

;^ort  Created  on 
ist  P.ecalib  on 


C : \HPCHEM\2\DATA\BX20416\016R1001 . D 
T.  Lockwood  Page  Number 

BTEX2  Vial  Number 

X05206DUP; 1 ; 5  Injection  Number 

Sequence  Line 

16  Apr  95  11:15  PM  Instrument  Method 

16  Apr  95  11:36  PM  Analysis  Method 

16  APR  95  06:25  PM  Sample  Amount 


1 

16 

1 

10 

BX20416A.MTH 
BX20416A . MTH 
0 


1 1 1  i  D 1 1  e  r 


I STD  Amount 


imple  Info 


75MP-7S  Water 


» 


» 


» 


Project# : 


95 -lO"^!  Client# 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Method  602  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Prepared 

Date  Analyzed 

Compound  Name 

75MP-7D 

X05205 

4/2/95 

4/4/95 

4/16/95 

4/16/95 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration 

ug/L 

722450. 21020/MacD 
95-1073 

1.00 

602 

Water 

BX2041614 

MB041695 

RL 

ug/L 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

U 

0.4 

(m,  p  &  o) 

1 ,3, 5-T  rimethylbenzene 

and  95-47-6 
108-67-8 

U 

0.4 

1,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

Surrogate  Recovery  (a, a,a-Trifluorotoluene);  85%  70%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  hree  isomers,  two  of  which  co-elute. 

The  Xylene  Ri.  is  for  a  single  peak. 


QUALIFIERS: 

E  --  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


ata  File  I'ame 
peracor 
nst  rument 
ample  Name 
'■'1  Time  Bar  Code 
11  red  on 

-.(-.ort  Created  on 
ast  Recal ib  on 
u  1 1  i  p  1 1  e  r 
ample  Into 


C : \HPCHEM\2\DATA\BX20416\014R1001 . D 


T.  Lockwood 
BTEX2 

X05205;l/5 


16  Apr  95 
16  Apr  95 
16  APR  95 
1 

Proj  ect.^  : 


09:47  PM 
10:08  PM 
06:25  PM 


■1073  Client# : 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
75MP-7D  Water 


1 

14 

1 


10 

BX20416A. MTH 
BX20416A.MTH 


0 


I 


•  •••••••• 


•  • 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

TOTAL  VOLATILE  HYDROCARBONS 
TVH  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


» 


% 


« 


« 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


75MP-7D 

X05205 

4/2/95 

4/3/95 

4/16/95 

4/16/95 


Client  Project  No. 
Lab  Project  No. 
EPA  Method  No. 
Matrix 

Method  Blank 


722450.21020 
95-1073 
5030/8015  Mod. 
Water 
MB041495 


I  * 


Spike 

Sample 

MS 

QC 

Compound 

Added 

Concentration 

Concentration 

MS 

Limits 

(mg/L) 

(mg/L) 

(mg/L) 

%REC 

%REC 

Gasoline 

2.00 

0.00 

1.96 

98% 

60-140 

»  •  i 


Compound 

Spike 

Added 

(mg/L) 

(VISD 

Concentration 

(mg/L) 

MS 

%REC 

RPD 

Q 

Lin 

RPD 

C 

iits 

%REC 

Gasoline 

2.00 

2.62 

131% 

29 

50 

60-140 

*  =  Values  outside  of  QC  limits. 


»  « 


RPD: 

0 

out  of 

(1) 

outside  limits 

Spike  Recovery; 

0 

out  of 

(2) 

outside  limits 

»  « 


Comments:  NA  =  Not  analyzed/not  applicable. 


» 


« 


»  « 


•  • 


ata  File  Name 

C ; \HPCHEM\l\DATA\tvh0414\053F0101 .D 

perator 

Dawn  N.  Guildner 

Page  Number 

nstrument 

TVH 

Vial  Number 

ample  Name 

X05205  MS 

Injection  Number 

Time  Bar 

Code 

Sequence  L: ne 

^uired  on 

16  Apr  95  06:20  PM 

Instrument  Method 

eport  Great; 

ed  on 

16  Apr  95  09:55  PM 

Ajaa lysis  Method 

aat,  Recalib 

or. 

16  APR  95  02:01  PM 

Sample  Amount 

t  *  1  ^  i  rA  1  i 

1 

I STD  Amount 

53 

1 

1 

T/HIBASE .MTH 
TVH0415 . MTH 
0 


0 

Q 


W 

0 


CO 

0 


0 


Data  File  Name 
Operator 
iPAStrument 
Sarr.ple  Name 
Rur.  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiolier 


C : \HPCHEM\l\DATA\tvh0414\054F0l01 . D 


Dawn  N . 

T''/H 

X05205 


Guildner 


16 
1  o 

1  5 
1 


Apr 

Apr 

APR 


MSD 

95 

95 

95 


n6;  56  PM 
09:55  FM 
02:01  PM 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I  STD  Am.ount 


1 

54 

1 

1 

T\/”rilBAS. 
TVH0415 .M: 
0 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


BTEX  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


75MP-7S 

X05206 

4/2/95 

4/4/95 

4/16/95 

4/16/95 


Client  Project  No. 
Lab  Project  No. 
EPA  Method  No. 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450. 21020/MacDi!l 

95-1073 

602 

Water 

BX2041617,18 

MB041695 


— 

Compound 

Spike 

Added 

(ug/L) 

Sample 

Concentration 

(ug/L) 

MS 

Concentration 

(ug/L) 

MS 

%REC 

QC 

Limits 

%REC 

Benzene 

20.0 

0.0 

14.0 

70 

50-150 

Toluene 

20.0 

3.3 

18.5 

76 

50-148 

Ethyl  Benzene 

20.0 

4.0 

20.9 

85 

50-150 

m,p-Xylene 

40.0 

8.9 

42.6 

84 

50-150 

o-Xylene 

20.0 

2.4 

15.3 

65 

50-150 

Chlorobenzene 

20.0 

0.0 

14.0 

70 

55-135 

1,3,5-TMB 

20.0 

24.8 

51.1 

132 

50-150 

1 ,2,4-TMB 

20.0 

49.7 

87.9 

191  * 

50-150 

1,2,3-TMB 

20.0 

21.8 

47.4 

128 

50-150 

1,2,3,4-TeMB 

20.0 

11.9 

36.7 

124 

50-150 

Compound 

Spike 

Added 

(ug/L) 

MSD 

Concentration 

(ug/L) 

MSD 

%REC 

RPD 

Q 

Lin 

RPD 

C 

nits 

%REC 

Benzene 

20.0 

13.7 

69 

2.2 

25 

50-150 

Toluene 

20.0 

18.0 

74 

3.3 

25 

50-148 

Ethyl  Benzene 

20.0 

19.9 

80 

6.1 

25 

50  150 

m,p-Xylene 

40.0 

42.6 

84 

0.0 

25 

50-150 

o-Xylene 

20.0 

14.8 

62 

4.0 

25 

50-150 

Chlorobenzena 

20.0 

12.9 

65 

8.2 

25 

55-135 

1,3,5-TMB 

20.0 

49.6 

124 

5.9 

25 

50-150 

1,2,4-TMB 

20.0 

84.0 

172  * 

10.8 

25 

50-150 

1,2,3-TMB 

20.0 

44.6 

114 

11.6 

25 

50-150 

1,2,3,4-TeMB 

20.0 

34.7 

114 

8.4 

25 

50-150 

*=  Values  outside  of  QC  limits.  See  LCS041695. 

RPD:  _ 0 _ out  of  (10)  outside  limits. 

Spike  Recovery:  _ 2 _ out  of  (20)  outside  limits. 

Comments: 


D 

Ul 

0) 

■  CD 

0 

C 

0 

Q 

0 

0 

0 

0 

0 

n 

0 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

J  l- 


r 


0 

0 


Q 

1. 


fO 

Q 


-Benzene 


-TFT  Surrogate  (%  REC.) 


-Toluene 


u 


to 

n 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Tim.e  Bar  Code 
Acq'.:ired  on 
Rep; rt  Created  on 
Last  P.ecalib  on 
Mult  lol ier 


Tfimethylbenzene 


I.2.3,4-Tetramethylbenzene 


C:\KPCHEM\2\DATA\BX20416\017R1001 .D 


T .  Lockwood 
BTEX2 

X05206MS ; 1 ; 5 

16  Apr  95  11:58  PM 

18  Apr  95  12:51  PM 

16  APR  95  06:25  PM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrumient  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

17 

1 

10 

BX20416;. 
BX20416A . 
0 


» 


,4r 


Data  File  Name 
Operator 
Instrument 
Sample  Mamie 

Time  Bar  Code 
.  iired  on 
Rm^vOrt  Created  on 
Last  Recalib  on 
'Ciltipi  ler 


C:\HPCHEM\2\DATA\BX204 

T .  Lockwood 

BTEX2 

X05206MSD,-1;5 

17  Apr  95  00:42  AM 

18  Apr  95  12:51  PM 
16  APR  95  06:25  PM 

1 


6\018R1001 .D 

Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

18 

1 


10 

BX2Q416A .MTK 
EX20416A . HTH 
0 


I 


t 


« 


< 


( 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Method  602  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Prepared 

Date  Analyzed 

Compound  Name 

Trip  Blank 

X05207 

NA 

4/4/95 

4/17/95 

4/17/95 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration 

ug/L 

722450. 21020/MacD 

95-1073 

1.00 

602 

Water 

BX1041710 

MB041795 

RL 

ug/L 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

1.3 

B 

0.4 

(m,  p  &  o) 

and  95-47-6 

1 ,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

Surrogate  Recovery  (a, a, a-Trifluorotoluene):  102%  70%-130%  (QC  limits) 

Note;  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst  Approved 


iJ  IJ 


ata  File 
perator 
ns t  rumen 
ample  Ma 
■j"  Time 
i  red 
^rt:  Cr 
Reca 
i  p  1 1  e 
am.nl e  In 


Name 


Bar  Code 
on 

eatied  on 
lib  on 


to 


C:\HPCHEM\1\DATA\BX10417\010F1001.D 


C.J.  Cook 
BTEXl 
X05207 ; 1 


APR  9  5 


11:54  AM 
07:25  PM 
07:07  PM 

95-1073  C 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 
Trip  Blank  Water 


1 

10 

1 

10 

BX10417A.MTH 

BX10417B.MTH 

0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

» 

% 

• 

Method  602  Data  Report 

Method  Blank  Report 

1 

<i) 

Method  Blank  Number 

Date  Prepared 

Date  Analyzed 

:  MB041595 

;  4/15/95 

:  4/15/95 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

722450. 21020/MacC 
95-1073 

1.00 

602/8020 

Water 

BX2041510 

i 

Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

RL 

ug/L 

» 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

» 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 
(m,  p  &  o) 

1 ,3,5-Trimethylbenzene 

108-38-3,  106-42-3 
and  95-47-6 
108-67-8 

0.6 

U 

0.4 

0.4 

» 

• 

1 ,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

» 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

0.5 

0.4 

Surrogate  Recovery  (a, a, a-Trifluorotoluene);  91%  70%-130%  (QC  limits) 

» 

Note;  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  IRL). 

RL  =  Reporting  Li^t. 

NA  =  Not  Availa^Je/^kJf  Applicable. 

'  /  //' 


Approved 


ar.a  File  Name 
perator 
iistrument 
ample  Name 
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C:\HPCHEM\2\DATA\BX20415\010R0901  .D 


T.  Lockwood 

BTEX2 

MB041595 

15  Aor  95  C 

16  Apr  95  C 
16  Apr  95  C 
1 


05:39  PM 
04:37  PM 
03:38  PM 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

10 

1 

9 

BX20415 .MTH 
BX20415A.MTH 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


» 


% 


Method  602  Data  Report 

Method  Blank  Report  » 


Method  Blank  Number 

:  MB041695 

Client  Project  No. 

722450. 21020/MacD 

Date  Prepared 

;  4/16,^95 

Lab  Project  No. 

95-1073 

Date  Analyzed 

:  4/16/95 

Dilution  Factor 

1.00 

Method 

602/8020 

Matrix 

Water 

Lab  File  No. 

BX2041610 

Sample 


Compound  Name 

Cas  Number 

Concentration 

ug/L 

RL 

ug/L 

Benzene 

71-43-2 

U 

0,4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

U 

0.4 

(m,  p  &  o) 

and  95-47-6 

1 ,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

1 .2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

1 ,2.3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

4 


4 


< 


Surrogate  Recovery  (a,a,a-Trifluorotoluene):  89%  70%-130%  (QC  limits) 

Note;  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

RL  =  Reporting  Limit. 

NA  =Not  Available/N»t  Aoiflicable, 


^/Analyst 


Approved 


» 


« 


< 
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a  File  Name  ;  C ; \HPCHEM\2\DATA\BX20416\010R1001 .D 

■rator  :  T.  Lockwood  Page  Number  :  1 

itrument  :  BTEX2  Vial  Number  :  10 

iple  Name  :  MB041695  Injection  Number  :  1  I 

Time  Bar  Code:  Sequence  Line  :  10 

red  on  :  16  Apr  95  06:50  PM  Instrument  Method:  BX20416A.MTH 

^rt  Created  on:  16  Apr  95  09:03  FM  Analysis  Method  :  BX20416A.MTH 

t  Recalib  on  :  16  Apr  95  06:25  PM  Sam.ple  Amount  :  0 

:  1  I  STD  Arnounti  ; 

» 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Method  602  Data  Report 
Method  Blank  Report 


Method  Blank  Number 

Date  Prepared 

Date  Analyzed 

Compound  Name 

;  MB041795 
;  4/17/95 
;  4/17/95 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Sample 

Concentration 

ug/L 

722450. 21020/MacDi 
95-1073 

1.00 

602/8020 

Water 

BX1041709 

RL 

ug/L 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

0.9 

0.4 

(m,  p  &  o) 

and  95-47-6 

1 ,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

1 ,2.4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

u 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

u 

0.4 

Surrogate  Recovery  (a,a,a-Trifluorotoluene):  94%  70%-130%  (QC  limits) 

Note;  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS; 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

RL  =  Reporting  Limit. 

NA  =  Not  Availabl^No^ ipplicable. 


Analyst 


App.'OVr?d 


a  File  Name 
racor 
trument 
pie  Name 
Time  Ear  Code 
red  on 

jrc  Created  on 
:  Recalib  on 
:  ipl  ier 


C : \HPCHEM\1\DATA\BX10417\009F0901 .D 


C . J .  Cook 

Page  Number 

1 

BTEXl 

Vial  Number 

9 

MB041795 

Injection  Number 

1 

Sequence  Line 

9 

17  Apr  95 

11  :  15 

AM 

Instrument  Method 

BX10417 .MTH 

17  Apr  95 

07:25 

PM 

Analysis  Method 

BX10417B.MTK 

17  APR  95 

07  :  07 

PM 

Sample  Amount 

0 

1 

I STD  Amount 

9 


»  • 


»  • 


I  •  • 


I  • 


»  • 


»  • 


9  • 


»  « 


•  •  • 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

BTEX  Data  Report 
Laboratory  Control  Sample  (LCS) 


LCS  Number 

Date  Extracted/Prepared 

Date  Analyzed 

Spike  Amount  (ug/L) 

Compound  Name 

;  LCS041595 
:  4/15/95 
;  4/15/95 

:  20.0 

Cas 

Number 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

LCS 

Concentration 

ug/L 

LCS 

% 

Recovery 

;  1.00 
;  602 
:  Water 

:  BX2041509 

QC  Limit‘ 

%  Recovery 

Benzene 

71-43-2 

14.2 

71.0% 

71.0%-!  19. O'!'. 

Toluene 

108-88-3 

14.7 

73.5% 

73.0%-1  11.0°/ 

Chlorobenzene 

108-90-7 

16.0 

80.0% 

64.0%-1 19.0°/c 

Ethyl  Benzene 

100-41-4 

15.5 

77.5% 

75,0%-114.0°/c 

m,p-Xylene 

108-38-3 

106-42-3 

16.3 

81.5% 

75.0%-1 14.0% 

o-Xylene 

95-47-6 

15.3 

76.5% 

64.0%-11 

1 ,3.5-Trimethylbenzene 

108-67-8 

14.6 

73.0% 

68.0%-10l.0% 

1 ,2,4-Trimethylbenzene 

95-63-6 

16.2 

81.0% 

61.0%-88,0% 

1 ,2,3-Trimethylbenzene 

526-73-8 

18.0 

90.0% 

63.0%-l01.0% 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

14.7 

73,5% 

58.0%-102.0% 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

92% 

70%-130%  (QC  limits) 

*  =  Limits  established  4/3/95  KSC 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Coinpound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  liie  Reporting 
Limit  (RL). 

NA  =  Not  available/Not  analyzed. 
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f 


H 

at 


w 

0 


Cbbrabenzene 
«-®1n.p-Xylene 


o-Xylene 


a  File  Name 
racor 
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Time  Bar  Code 
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tiplier 


C ; \HPCHEM\2\DATA\BX20415\009R0901 . D 


T .  Lockwood 

BTEX2 

LCS041595 

15  Apr  95  04:54  PM 

16  Apr  95  04:37  PM 

16  Apr  95  03:38  PM 

1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

9 

1 

9 


BX20415 .MTH 
BX20^15A.MTH 
0 


» 


» 


> 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youpgfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


BTEX  Data  Report 
Laboratory  Control  Sample  (LCS) 


*  =  Limits  established  4/3/95  KSC 

QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

NA  =  Not  availaWe/Nof  analyzed. 


A'nalyst 


Approved 


)aca  File  Name 
operator 
nscrument 
;ample  Name 
:ur  Time  Bar  Code 
.c  red  on 
■ep^rt-.  Created  on 
.asc  Recalib  on 
Multiplier 


C:\HPCHEM\2\DATA\BX20416\009R0991.D 
T .  Lockwood  Page  Number 

BTEX2  Vial  Number 

LCS041695  Injection  Number 

Sequence  Line 

16  Apr  95  06:06  PM  Instrument  Method 

16  Apr  95  09:02  PM  Analysis  Method 

16  Apr  95  06:25  PM  Sample  Amount 

I  I STD  Amount 


1 

9 

1 

9 


BX20414 -MTH 
BX20416A.MTH 
0 


•  • 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

BTEX  Data  Report 
Laboratory  Control  Sample  (LCS) 


LCS  Number 

Date  Extracted/Prepared 

Date  Analyzed 

Spike  Amount  (ug/L) 

Compound  Name 

;  LCS041795 
;  4/17/95 

:  4/17/95 
:  20.0 

Cas 

Number 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

LCS 

Concentration 

ug/L 

LCS 

% 

Recovery 

:  1.00 

;  602 

:  Water 

:  BX 104 17008 

QC  Limit 
%  Recovery 

Benzene 

71-43-2 

15.8 

79.0 

71.0-1  19.0* 

Toluene 

108-88-3 

16.3 

81.5 

73.0-111.0* 

Chlorobenzene 

108-90-7 

18.1 

90.5 

64.0-1 19.0* 

Ethyl  Benzene 

100-41-4 

17.2 

86.0 

75.0-1 14.0* 

m,p-Xylene 

108-38-3 

17.7 

88.5 

75.0-1 14.0* 

106-42-3 

o-Xylene 

95-47-6 

15.7 

78.5 

64.0-119 

1 ,3,5-Trimethylbenzene 

108-67-8 

17.0 

85.0 

50.0-150.0 

1 ,2,4-Trimethylbenzene 

95-63-6 

18.8 

94.0 

50.0-150.0 

1 ,2,3-Trimethylbenzene 

526-73-8 

19.1 

95.5 

50.0-150.0 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

18.7 

93.5 

50.0-150.0 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

100% 

70%-130%  (QC  limits) 

•  =  Limits  established  4/3/95  KSC 

QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

NA  =  Not  available/Not  analyzed. 
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Approved 
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■ - 1,3.5-Trimethylbenzene 
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-1.2.3-Trimelhylbenzene 


- 1 .2.3.4 -Telramelhylbenzene 
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ast  Recalib  on 
'jltiplier 


C : \HPCHEM\1\DATA\BX10417\008F0801 .D 

_  .  »-v  _ _ XT 


c . J .  Cook 

BTEXl 

LCS041795 


17  Apr  95  10:35  AM 
17  Apr  95  07:25  PM 
17  APR  95  07:07  PM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


BX10417 .MTH 
BX10417B.MTH 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield,  Wheal  Ridge,  CO  80033 
1303)  425-6021 


I 


I 

TOTAL  VOLATILE  HYDROCARBONS  (TVH-GASOLINE) 


Date  Sampled 

:  4/2/95 

Client  Project  Number 

;  722450.21020 

9 

Date  Received 

:  4/4/95 

Lab  Project  Number 

:  95-1073 

Date  Prepared 

:  4n6l95 

Matrix 

:  Water 

Date  Analyzed 

:  4/16/95 

Method  Number 

:  5030/Mod. 801  5 

» 

Evergreen 

Client 

Surrogate 

TVH 

RL 

Sample  ff 

Sample  # 

Recovery 

mg/L 

mg/L 

MB041495 

METHOD  BLANK 

100% 

U 

0.1 

1 

X05202 

MD75-MW15 

102% 

U 

0.1 

X05203 

75MP-3D 

100% 

0.2 

0.1 

X05204 

MD75-MW7 

96% 

U 

0.1 

» 

X05205 

75MP-7D 

95% 

0.1 

0.1 

X05206 

75MP-7S 

94% 

0.1 

0.1 

X05206  DUP 

75MP-7S 

101% 

0.3 

0.1 

1 

QUALIFIERS 

U  =  TVH  analyzed  for  but  not  detected. 
B  =  TVH  found  in  blank. 

E  =  Extrapolated  value. 

RL  =  Reporting  Limit. 


•  • 


•  • 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
?n*’^Time  Bar  Code 
^  ired  on 
Report  Created  on 
jast  Recalib  on 
'lultiplier 


C : \HPCHEM\l\DATA\tvh0414\008F0101 .  D 
Dawn  N.  Guildner  Page  Number 


TVH 

MB041495 


14  Apr  95 
16  Apr  95 


03:35  PM 
02:37  PM 


16  APR  95  02:01  PM 
1 


Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

8 

1 

1 


TVHIBASE.MTK 

TVH0415.MTH 

0 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\l\DATA\tvh0414\048F0101.D 


Dawn  N.  Guildner 
TVH 

X05202;l;5 

16  Apr  95  03 : 20  PM 

16  Apr  95  09:55  PM 

16  APR  95  02:01  PM 
1 

PROJECT  #  95-1073  CLIENT  # 


Page  Number  :  i 

Vial  Number  :  48 

Injection  Number  :  l 
Sequence  Line  :  1 
Instrument  Method:  TVHIBA 
Analysis  Method  :  TVH041 
Sample  Amount  :  0 
I STD  Amount  : 

MD75-MW15  WATER 


M 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
P'’n  Time  Bar  Code 
fuired  on 

Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\l\DATA\tvh0414\049F0101.D 


Dawn  N.  Guildner 
TVH 

X05203;l;5 

16  Apr  95  03:56  PM 

16  Apr  95  09:55  PM 

16  APR  95  02:01  PM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Ir*strument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

49 

1 

1 

TVHIBASE -MTH 
TVH0415 .MTH 
0 


PROJECT  #  95-1073  CLIENT  75MP-3D  WATER 


I\) 


0 


asoline 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\l\DATA\tvh0414\050F0101.D 
Dawn  N.  Guildner  Page  Number 


TVH 

X05204;l;5 

16  Apr  95 
16  Aor  95 


04:32  PM 
09:55  PM 


16  APR  95  02:01  PM 
1 


Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

50 

1 

1 

TVH  1  BA. 
TVH0415 . M 
0 


PROJECT  #  95-1073  CLIENT  #  MD75-MW7  WATER 


Data  File  Name  :  C:\HPCHEM\l\DATA\tvh0414\051F0101.D 

Dperator  :  Dawn  N.  Guildner  Page  Number  :  1 

Instrument  :  TVH  Vial  Number  :  51 

Sample  Name  :  X05205;l;5  Injection  Number  :  1 

=  n  Time  Bar  Code:  Sequence  Line  :  1 

uired  on  :  16  Apr  95  05:08  PM  Instrument  Method:  TVHIBASE.MTH 

^eoort  Created  on:  16  Apr  95  09:55  PM  Analysis  Method  :  TVH0415.MTH 

Last  Recalib  on  :  16  APR  95  02:01  PM  Sample  Amount  :  0 

'Multiplier  ;  1  ISTD  Amount  : 

Sample  Info  :  PROJECT  95-  1073  CLIENT  #  75MP-7D  WATER 


M 


w 

0 


03 


0 


0 

(D 


0 

(1) 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Nui t ipl ier 
Sar ole  Info 


C: \HPCHEM\l\DATA\tvh0414\052F0101 . D 


Dawn  N , 
TVH 

X05206 ; 


Guildner 


Apr 

Apr 

APR 


16 
16 
16 
1 

PROJECT 


l;5 

95 

95 

95 


05:44  PM 
09:55  PM 
02:01  PM 

95-1073  cLis:n 


Page  Number 
Vial  Number 
Injection  Num.ber 
Sequence  Line 
Instrument  Method 
Auia lysis  Method 
Sam.ple  Amount 
ISTD  Amount 
SM?-':^S  WATER 


1 

52 

1 

1 

TVH 1 BAS 
TVH04 15 . MI 
0 


Data  File  Name 
Dperator 
[p.strument 
Sample  Name 
’’;n  Time  Bar  Code 
juired  on 
'.eport  Created  on 
^ast  Recalib  on 
’’.ultiplier 


C:\HPCHEM\l\DATA\tvh0414\055F0101.D 


Dawn  N.  Guildner 
TVH 

X05206  DUP 

16  Apr  95  07:32  PM 

16  Apr  95  09:56  PM 

1 6  APR  95  02:01  PM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

55 

1 

1 

TVH13ASE .MTH 
TVH0415 -MTH 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  VOLATILE  HYDROCARBONS  (TVH) 
Laboratory  Control  Sample  (LCS) 


LCS  Number 

Date  Prepared 

Date  Analyzed 
Sequence  Number 

:  LCS041595 

;  4/14/95 

:  4/15/95 

;  TVH31 

Matrix 

Method  Number 

:  WATER 

;  5030/MOD.8015 

Compound 

Name 

Theoretical 

Concentration 

mg/L 

LCS 

Concentration 
mg/  L 

LCS 

% 

Recovery 

QC  Limit 
%  Recovery 

Gasoline 

5.00 

6.02 

120% 

70%-130% 

QUALIFIERS 

U  =  TVH  analyzed  for  but  not  detected. 

B  =  TVH  found  in  blank  as  well  as  sample  (blank  data  should  be  compared). 
E  =  Extrapolated  value. 

NA  =  Not  Available. 


•  • 


I 


Data  File  Name 
Operator 
Instrument 
Sample  Name 

■n  Time  Bar  Code 
^uired  on 
Report  Created  or. 
Last  Recaiib  on 
Multiplier 


C:\HPCHEM\1\DATA\TVH0414\031F0101 .D 


Dawn  N.  Guildner 
TVH 

LCS041595 

15  Apr  95  05:23  AM 
25  Apr  95  01:42  PM 

16  APR  95  02:01  PM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

31 

1 

1 


TVKIBA 


TVH041 


0 


•  • 


ui  in 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 

(303)425-6021 


Miscellaneous  Analyses 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

:  4/2/95 
:  4/4/95 
;  4/4/95 
:  4/4/95 

Evergreen 

Samole  # 

Client 
Sample  ID 

X05205 

75MP-7D 

X05205  Dup 

75MP-7D  dup 

X05206 

75MP-7S 

X05208 

MD75-MW15 

X05209 

75MP-3D 

X05210 

MD75-MW7 

Client  Project  ID. 

722450 .21020 
;  MacDill  AFB 

Lab  Project  No. 

:  95-1073 

Detection  Limit 

:  0.250  mg/L 

Method 

:  EPA  300.0 

Matrix  Chloride  (mg/L) 


Water 

28 . 4 

Water 

28 . 8 

Water 

16 . 0 

Water 

15 . 6 

Water 

5.70 

Water 

22.2 

/ 


Method  blank  (4/4/95) 


<0.250 


Quality  Assurance 


True  Value 
( mg  /  L ) 


Result  % 

( mg / L )  Recovery 


Alltech  Anion  Mixture  A  20.0 

Lot  #J-I0N01134 


19.5  97.5 


'/^  I sj . 
Analyst  /T 


10V3t.-n  4 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 

(303)425-6021 


Miscellaneous  Analyses 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


4/2/95 

4/4/95 

4/4/95 

4/4/95 


Client  Project  ID. 
Lab  Project  No. 
Detection  Limit 
Method 


722450 .21020/ 
MacDill  AFB 
95-1073 
0.076  mg/L 
EPA  300.0 


Evergreen 
Sample  # 


Client 
Sample  ID 


Matrix 


Nitrite -N 


X05205 

75MP-7D 

Water 

<0 . 076 

X05205  Dup 

75MP-7D  dup 

Water 

<0 . 076 

1 

X05206 

75MP-7S 

Water 

<0 . 076 

X05208 

MD75-MW15 

Water 

<0 . 076 

X05209 

75MP-3D 

Water 

<0 .076 

1 

X05210 

MD75-MW7 

Water 

<0 . 076 

Method  blanlc 

(4/4/95) 

<0 . 076 

Quality  Assurance^ 


Alltech  Anion  Mixture  A 
Lot  #J-I0N01134 


True  Value 
(mq/L) 

21 . 0 


Result 

(mq/L) 

21 . 1 


Recover^ 

100 


**  =  Quality  assurance  results  reported  as  Nitrite  (NO^) 


1.7-  -ll- 

Analyse  y 
J 


Approvec 


•  • 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)425-6021 


Miscellaneous  Analyses 


722450 .21020/ 


Date 

Sampled 

4/2/95 

Client  Project  ID, 

:  MacDill  AFB 

Date 

Received 

4/4/95 

Lab  Project  No. 

;  95-1073 

Date 

Prepared 

4/4/95 

Detection  Limit 

:  0.056  mg/L 

Date 

Analyzed 

4/4/95 

Method 

:  EPA  300.0 

Evergreen  Client 

Sample  Sample  ID  Matrix  Mitrate-N  (ma/L) 


X05205 

75MP-7D 

Water 

<0 . 056 

X05205  Dup 

75MP-7D  dup 

Water 

<0 . 056 

X05206 

75MP-7S 

Water 

<0 . 056 

X05208 

MD75-MW15 

Water 

<0 . 056 

X05209 

75MP-3D 

Water 

<0 . 056 

X05210 

MD75-MW7 

Water 

<0 .056 

Method  blank 

(4/4/95) 

<0 . 056 

Oualitv  Assurance** 

True  Value 
(ma/L) 

Result  % 

(ma/L)  Recovery 

Alltech  Anion 

Mixture  A 

20 . 0 

18.2  91.0 

Lot  #J-I0N01134 


**  =  Quality  assurance  results  reported  as  Nitrate  (NO,) 


Analyst 


Approved 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)425-6021 


Miscellaneous  Analyses 


722450 .21020/ 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

:  4/2/95 
:  4/4/95 
:  4/4/95 
:  4/4/95 

Client  Project 
Lab  Project  No. 
Detection  Limit 
Method 

ID.  :  MacDill  AFB 
;  95-1073 
:  0.250  mg/L 
:  EPA  300 . 0 

Evergreen 

Samole  “ 

Client 
Samole  ID 

Matrix 

Sulfate  (ma/L) 

X05205 

75MP-7D 

Water 

46 . 2 

X05205  Dup 

75MP-7D  dup 

Water 

46 . 5 

X05206 

75MP-7S 

Water 

23 .4 

X05208 

MD75-MW15 

Water 

40 . 2 

X05209 

75MP-3D 

Water 

11.5 

X05210 

MD75-MW7 

Water 

49 . 6 

Method  blank 

(4/4/95) 

<0.250 

Oualitv  Assurance 

True  Value 
(ma/L) 

Result  % 

(ma/L)  Recoverv 

Alltech  Anion 

Mixture  A 

30.0 

29.5  98.3 

Lot  #J-I0N01134 


Analyst  '7 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 

(303)425-6021 


Miscellaneous  Analyses 


Date 

Sampled 

4/2/95 

Client  Project  ID. 

722450-21020/ 

:  MacDill  AFB 

Date 

Received 

4/4/95 

Lab  Project  No, 

:  95-1073 

Date 

Prepared 

4/5/95 

Detection  Limit 

:  5.0  0  mgCaCOj/L 

Date 

Analyzed 

4/5/95 

Method 

:  EPA  310.1 

Evergreen  Client  Total  Alkalinity 

Sample  #  Sample  ID  Matrix  (  mQCaCO,/L  ) 


X05202 

MD75-MW15 

Water 

93 . 8 

X05202  Dup 

MD75-MW15  Dup 

V/ater 

96 . 1 

X05204 

MD75-MW7 

Water 

167 

Method  Blank 

(4/5/95) 

<5 . 00 

Quality  Assurance 


% 


I 


True  Value  Result  % 

(maCaC0,/L)  (maCaCO./L)  Recovery 


APG  Minerals  Reference  11.8 

Lot  #  13862 


10.8  91.5 


» 


i 


CASE  NARRATIVE 


Evergreen 


A 


9 


(D 


9 


< 


( 


Evergreen  Analytical  Laboratory  (EAL)  Project  #:  95-1063 

Parsons  Engineering  Science,  Inc.  (PES)  Project;  MacDill  AFB 

(722450.21020) 


Sample  Receipt 

On  April  1,  1995,  twenty  water  samples  and  one  trip  blank  were 

received  in  good  condition  at  EAL  with  the  following  discrepancies: 
the  samples  arrived  without  a  chain  of  custody.  A  copy  of  the 
chain  of  custody  was  faxed  to  EAL  on  April  3 .  Samples  were 
received  but  not  listed  on  the  c.o.c.  for  MD24-26  TEPH,  MD24-MW10A 
BTEX,  MD24-MW10  BTEX,  MD24-MW2  MS/MSD  TEPH.  These  samples  were 
analyzed  as  listed  on  the  bottles  per  instruction  from  John  Hicks 
of  PES. 

Refer  to  the  EAL  Sample  Log  Sheet  for  specific  log-in  information 
and  cross-reference  of  EAL  and  PES  sample  identifications. 

BTEX.  Water  Matrix.  Method  E602 

Samples  MD75-MW3,  MD75-MW14  and  MD75-MW4  were  analyzed  within 

holding  time  with  low  surrogate  recovery.  The  samples  were  re-run 
outside  holding  time  with  surrogate  recoveries  within  EAL  control 
limits.  The  original  data  are  reported. 

Samples  MD75-MW8,  MD75-MW14,  75MP-4S,  MD75-MW4  and  MD75-MW24  were 
also  analyzed  within  holding  times,  but  due  to  the  presence  of 
target  compounds  beyond  linear  range,  required  dilutions.  These 
dilutions  were  performed  outside  of  holding  times.  The  original 
data  are  reported  with  extrapolated  values  for  compounds  out  of  the 
linear  range  of  the  instrument.  The  external  standard  reports  and 
chromatograms  for  the  diluted  analyses  are  included. 

Total  Volatile  Hydrocarbons  fTVH^ .  Water  Matrix.  Method  8015M 
The  relative  percent  difference  (RPD)  for  the  MS/MSD  percent 
recoveries  was  outside  the  EAL  control  criteria.  Please  refer  to 
the  Laboratory  Control  Sample  for  acceptable  spike  recovery  data. 
There  were  no  other  quality  control  anomalies  to  report. 

Total  Extractable  Hydrocarbons  (TEH^ .  Water  Matrix.  Method  8015M 
One  Scimple  was  submitted  labeled  MS/MSD  for  TEH  analysis  and  was 
not  associated  with  a  normal  sample.  Due  to  a  laboratory  error, 
the  scimple  was  prepped  without  spiking.  The  MS/MSD  sample  was 
analyzed  as  a  normal  sample.  John  Hicks  of  PES  was  notified  on 
April  4,  1995. 
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» 


( 


9 


9 


9 


9 


9 


9 

Evergreen  Analytical,  Inc.  4036  Youngfield  St.  Wheat  Ridge,  CO  80033-3862  (303)425-6021  F.AX  (303)  425-6S54 


•  • 


•  • 


Page  Two 

Case  Narrative 

Parsons  Engineering  Science 


Samples  24MP-2S,  MS24-MW6,  MD24-MW2,  MD24-MW26  and  MS/MSD  exhibited 
surrogate  recoveries  below  the  EAL  control  limits.  The  samples 
were  injected  a  second  time  with  similar  recoveries,  verifying 
that  the  results  are  not  an  instmiment  problem.  The  re-injected 
results  are  reported  with  an  "R"  qualifier.  Scimples  should  have 
been  re-extracted  but  were  not  due  to  insufficient  sample  volume. 

General  Chemistry 

There  were  no  quality  control  anomalies  to  report. 


9 


» 


9 


i 


9 
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Project  tf  95-1063 


Evergreen  Analytical  Sample  Log  Sheet 

Date(s)  Sampled:  3/31/95  COC _  Date  Due: 

0 

''  -ate  Received:  4/01/95 _  Holding  Time(s): 

Client  Project  I.D.  722450.21020/MAC  DILL _ 


4/06/95-UST 
4/ 17 /95-OTHERS 

4/02-NO2.  N03 
4/14-BTEX.TVH 
Rush  STANDARD 


(D 

if 


Client:  PARSONS  ENGINEERING  SCIENCE _  Shipping  Charges  N/A 

Address:  1700  BROADWAY.  SUITE  900 _  E.A.  Cooler  #  501 

DENVER.  CO.  80210 _  Airbill  #  H/D _ 


Contact:  TODD  WIEDEMEIER _  Custody  Seal  Intact?  N 

Cooler  N/A  Bottles  N/A  * 

Client  P.O.  _  COC  Present  Y 


Sample  Tags  Present?  Y 


Phone  #831 

Special  In 

TMB  AND  T 

-8100  Pax 

structions  ALL 

:  #831-8208 

BTEX  AND  VOA 

S2unple  Taos  Listed?  Y 

Sample (s)  Sealed?  Y 

.  SAMPLES  ARE  TO  INCLUDE  CHLOROBENZENE, 

EMB  UNLESS  OTHERWISE  NOTED. 

AN  MS/MSD  AND 

LAB  DUPLICATE  IS  TO  BE 

ANALYZED 

ON  THIS  CLIENT' 

S  PROJECT. 

MS/MSD  WILL  BE  REOUIRED  FOR  BTEX  ONLY  ON 

THIS  PROJECT. 

Lab 

Client 

■  * 

ID# 

Analysis 

MtX 

Btl 

Log 

X05167A/B 

MD75-MW16 

BTEX 

W 

40V 

2 

X05168A/B 

75MP-2S 

BTEX 

W 

40V 

2 

X05169A/B 

MD75-MW12 

BTEX 

W 

40V 

2 

X05170A 

TRIP  BLANK 

BTEX 

W 

40V 

2 

X05171A/B 

MD75-MW3 

BTEX 

W 

40V 

2 

X05172A/B 

MD75-MW8 

BTEX 

W 

40V 

2 

X05173A/B 

MD75-MW14 

BTEX 

W 

40V 

2 

X05174A/B 

75MP-4S 

BTEX 

W 

40V 

2 

X05175A/B 

MD75-MW4 

BTEX 

W 

40V 

2 

X05176A/B 

MD75-MW24 

BTEX 

W 

4  0V 

2 

X05177A/B 

MD75-MW6 

BTEX 

W 

40V 

2 

X05179A/B 

MD24-MW6 

BTEX 

W 

4  0V 

2 

X05180A/B 

MD24-MW6A 

BTEX 

W 

4  0V 

2 

X05181A 

FIELD  BLANK 

BTEX 

W 

40V 

2 

★Samples  to  be  returned 
" 'Ute  GC/MS  _  GC  2_ 

j 

Acctg  X  Adml  X 
Page  1  of  3  Page(s) 


Metals  _  Wet  Chem  2_  SxPrep  SxRec  2 

Adm2  X  QA/QC  X  Sales  X  File  X 


Custodian/Date: 


/ 


•  ••••••• 


•  • 


1 


ID  # 

ID# 

Analysis 

Mtx 

Btl 

Log 

X05182A 

RINSEATE  BLANK 

BTEX 

W 

4  0V 

2 

X05186A/B 

MD24-MW10A 

BTEX 

W 

4  0V 

2 

X05187A/B 

MD24-MW10 

BTEX 

W 

40V 

2 

X05167C/D 

W 

40V 

2 

X05168C/D 

75MP-2S 

TVPH 

W 

4  0V 

2 

X05169C/D 

MD75-MW12 

TVPH 

W 

40V 

2 

X05171C/D 

MD75-MW3 

TVPH 

W 

4  0V 

2 

X05172C/D 

MD75-MW8 

TVPH 

W 

4  0V 

2 

X05173C/D 

MD75-MW14 

TVPH 

W 

4  0V 

2 

X05174C/D 

75MP-4S 

TVPH 

w 

40V 

2 

X05175C/D 

MD75-MW4 

TVPH 

w 

4  0V 

2 

X05176C/D 

MD75-MW24 

TVPH 

w 

40V 

2 

X05177C/D 

MD75-MW6 

TVPH 

w 

4  0V 

2 

X05169E 

MD75-MW12 

TEPH 

w 

ILA 

C2 

X05172E 

MD75-MW8 

TEPH 

w 

ILA 

C2 

X05175E 

MD75-MW4 

TEPH 

w 

ILA 

C2 

X05178E 

24MP-2S 

TEPH 

w 

ILA 

C2 

X05179E 

MD24-MW6 

TEPH 

w 

ILA 

C2 

X05183E 

MD24-MW2 

TEPH 

w 

ILA 

C2 

MD24-26 

TEPH 

w 

ILA 

C2 

X05185E 

MD24-MW2  MS/MSD 

TEPH 

w 

ILA 

C2 

X05167E 

MD75-MW16 

ANIONS 

w 

125P 

C2 

X05168E 

75MP-2S 

ANIONS 

w 

125P 

C2 

X05169F 

MD75-MW12 

ANIONS 

w 

125P 

C2 

X05171E 

MD75-MW3 

ANIONS 

w 

125P 

C2 

X05172F 

MD75-MW8 

ANIONS 

w 

125P 

C2 

X05173E 

MD75-MW14 

ANIONS 

w 

125P 

C2 

X05174E 

75MP-4S 

ANIONS 

w 

125P 

C2 

X05175F 

MD75-MW4 

ANIONS 

w 

125P 

C2 

X05176E 

MD75-MW24 

ANIONS 

w 

125P 

C2 

X05177E 

MD75-MW6 

ANIONS 

w 

125P 

C2 

X05169G 

MD75-MW12 

ALKALINITY 

w 

250P 

C2 

X05171F 

MD75-MW3 

ALKALINITY 

w 

250P 

C2 

Page  2  of  3 
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PROJECT  #1063 


Lab 

ID 


Client 

ID 


ANALYSIS 


MATRIX 


BOTTLE  LOC 


(j* 


Evergreen  Analytical  Sajnpla  Aciceipt/Chec)c-in  Aeccrd 
ae  Rec '  d:  1  I  ^  Shipped  Via:  H'  Q 


Date  &  Time  Rec  'd:  1 1  I  ^ 

Client  :  pq.f^'Ovis _ 


client  Project  ID(s):i^^^^^ 
EAL  Project  #(s):95  -  \0(l^ 

Cooler^f  _  _ 

Ice  packs  Y  N  Y 

Temperature  °C  _  _ 


Shipped  Via :  H  I y _ 

(Airbill  t  if  applicable) 


D-ZIOZQ 

EAL  Cooler(s) 


0 


1.  Custody  seal(s)  present:  _ 

Seals  on  cooler  intact  _ 

Seals  on  bottle  intact  _ 

2.  Chain  of  Custody  present: 

3.  Containers  broken  or  leaking:  \(K  _  _ 

(Comment  on  COC  if  Y) 

A\ 

4.  Containers  labeled:  _ 

5.  COC  agrees  w/  bottles  received:  _  _ 

(Comment  on  COC  if  N) 

6.  COC  agrees  w/  labels:  _  _ 

(Comment  on  COC  if  N) 

7.  Headspace  in  VOA  vials-waters  only  _  _ 

(comment  on  COC  if  Y) 

8.  VOA  samples  preserved:  _ 

9.  pH  measured  on  metals,  cyanide  or  phenolics*: _  _ 

List  discrepancies _ 

*Non-EAL  provided  containers  only,  water  samples  only. 

10.  Metal  samples  present:  _ 

Total  _  ,  Dissolved  _ 

D  or  PD  to  be  filtered:  _  _ 

T,TR,D,PD  to  be  Preserved;  _ 

11.  Short  holding  times:  _ 

Specify  parameters _ 


12.  Multi-phase  sample(s)  present; 

13.  COC  signed  w/  date/ time; 


Comments ; 


(Additional  commenta  on  bac)c) 
Custodian  Signature/Date;. 


•  • 
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Instructions 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Method  602  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


75MD-2S 

X05168 

3/31/95 

4/1/95 

4/13/95 

4/14/95 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 
Method  Blank  No. 


722450,21020/Mac  Dill 
95-1063 
1.00 
602 
Water 

BX1041320 

MB041395 


Compound  Name 


Benzene 


Cas  Number 


71-43-2 


Sample 

Concentration 

ug/L _ 

13 


Toluene 


108-88-3 


Chlorobenzene 


108-90-7 


Ethyl  Benzene 


100-41-4 


Total  Xylenes 
(m,  p  &  o) 

J  ,3,5-Trimethylbenzene 
1 ,2,4-Trimethylbenzene 


108-38-3,  106-42-3 
and  95-47-6 
108-67-8 

95-63-6 


1 ,2,3-Trimethylbenzene 


526-73-8 


1,2,3,4-Tetramethylbenzene 


488-23-3 


Surrogate  Recovery  (a,a,a-Trif1uorotoluene); 


70%-130%  IQC  limits) 


Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  RL  is  for  a  single  peak. 


•*  =  See  BX1041356  (DF  =  10). 

QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
8  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


Approved 


BTEX!063  XLS 


•  • 


|y 


o 


■y-^TFr  Surrogate) 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
.Cult  ipl  ier 
Samole  Info 


C ; \HPCHEM\1\DATA\BX10413\020F0101 .D 


C . J .  Cook 
BTEXl 

X05168;l;5 


14  Apr  95  00:13  AM 
14  Apr  95  00:40  AM 
13  APR  95  04:13  PM 
1 

Project#:  95-1063 


Client# : 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
75MD-2S  Water 


1 

20 

1 

1 

BX10413A 

BX104l3A.l'ii 

0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


» 


Method  602  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Prepared 

Date  Analyzed 

Compound  Name 

:  75MD-2S 

:  X05168 
:  3/31/95 
:  4/1/95 
:  4/14/95 
:  4/14/95 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration 

ug/L 

722450.21020/Mac  Dill 
95-1063 

10.00 

602 

Water 

BX1041356 

MB041495 

RL 

ug/L 

Benzene 

71-43-2 

•  * 

«  * 

Toluene 

108-88-3 

82 

4.0 

Chlorobenzene 

108-90-7 

*  * 

-»  * 

Ethyl  Benzene 

100-41-4 

*  • 

♦  ♦ 

Total  Xylenes 

108-38-3,  106-42-3 

♦  ♦ 

*  * 

(m,  p  &  o| 

and  95-47-6 

0 ,3,5-Trimethylbenzene 

108-67-8 

70 

4.0 

1 ,2,4-Trimethylbenzene 

95-63-6 

140 

4.0 

1,2,3-Trimethylbenzene 

526-73-8 

110 

4.0 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

66 

■»  * 

Surrogate  Recovery  (a, a,a-Trifluorotoluene):  70%  70%-130%  (QC  limits) 


Ar 


Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  RL  is  for  a  single  peak. 


•*  =  See  BX1041320. 

QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

_ 

Analyst 


I 


» 


Approved 

BTEX1063  XLS 


» 


•  •  • 


-EltiYl  Benzene 


-m.p -Xylene 


Oil  L 


D-Xylene 


-1,3.5-Trimethylbenzene 
- - 1 ,2.4-Trimelhylbenzene 

- 1 .2.3-Trimelhylbenzene 


-1 .2.3.4 -Telramelhvlbenzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Samole  Info 


C:\HPCHEM\1\DATA\BX10413\056F0101.D 


C . J .  Cook 

BTEXl  Vial  Number  :  56 

X05168 ; 10 ; 500ul  Injection  Number  :  1 

Sequence  Line  :  1 

14  Apr  95  11:59  PM  Instrument  Method:  BX10414 

27  Apr  95  07:36  PM  Analysis  Method  ;  BX10414B.t 

15  APR  95  01:55  PM  Sample  Amount  :  0 

10  I STD  Amount  : 

Projects:  95-1063  Client#:  75MD-2S  Water 


Page  Number 


14  Apr  95 
27  Apr  95 


11:59  PM 
07:36  PM 


15  APR  95  01:55  PM 
10 


•  • 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfleld  St.  Wheat  Ridge,  CO  80033 
(3031  425-6021 

Method  602  Data  Report 


Client  Sample  Number  :  75I\/IP-4S 

Lab  Sample  Number  :  X05174 

Date  Sampled  :  3/31/95 

Date  Received  :  4/1/95 

Date  Prepared  :  4/1 3/95 

Date  Analyzed  :  4/14/95 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 
Method  Blank  No. 


722450.21020/Mac  Dill 
95-1063 
1.00 
602 
Water 

BX1041326 

MB041395 


Sample 


Compound  Name 

Cas  Number 

Concentration 

ug/L 

RL 

ug/L 

Benzene 

71-43-2 

50 

0.4 

Toluene 

108-88-3 

36 

0.4 

Chlorobenzene 

108-90-7 

3.5 

0.4 

Ethyl  Benzene 

100-41-4 

>60  •• 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

43 

0.4 

(m,  p  &  o) 

and  95-47-6 

■<  ,3,5-Trimethylbenzene 

108-67-8 

12 

0.4 

• 

1 ,2,4-Trimethylbenzene 

95-63-6 

41 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

41 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

>60  *• 

0.4 

Surrogate  Recovery  (a,a,a-Trif1uorotoluene):  71%  70%-1 30%  (QC  limits) 

Note;  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak. 


% 


4r 


**  =  Greater  than  10%  of  calibration  range.  See  BX1041716  (OF  =  20)  run  past  holding  time. 

QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected.  . 

B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 


BTEX1063.XLS 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C: \HPCHEM\1\DATA\BX10413\02  6F0101  .D 


C . J .  Cook 
BTEXl 

X05174;l;5 

14  Apr  95  04:10  AM 
14  Apr  95  04:37  AM 
13  APR  95  04:13  PM 
1 

Project#:  95-1063 


Client#  : 


Page  Number 
Vial  Number 
Injection  Number 
Secjuence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
75MP-4S  Water 


1 

26 

1 

1 

BX10413A 

BX10413A.MT 

0 


•  • 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(3031  425-6021 


0 

\ 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


Method  602  Data  Report 


75MP-45 

X05174 

3/31/95 

4/1/95 

4/17/95 

4/17/95 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 
Method  Blank  No. 


I 

722450.21020/Mac  Dill 

95-1063 

20.00 

o02 

Water  i 

BX1041716 

MB041795 


Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

RL 

ug/L 

I 

Benzene 

71-43-2 

*  * 

8.0 

Toluene 

108-88-3 

«  * 

8.0 

Chlorobenzene 

108-90-7 

*  » 

8.0 

) 

Ethyl  Benzene 

100-41-4 

460.0* 

8.0 

Total  Xylenes 

108-38-3,  106-42-3 

*  * 

8.0 

(m,  p  &  o) 

and  95-47-6 

^3,5-Trimethylbenzene 

108-67-8 

•  * 

8.0 

> 

1 .2,4-Trimethylbenzene 

95-63-6 

•  * 

8.0 

1 , 2, 3-T  rimethylbenzene 

526-73-8 

*  * 

8.0 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

78.0* 

8.0 

» 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

82% 

70%-130%  (QC  limits) 

Note;  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak.  I 


*  =  Holding  Time  Surpassed. 

*•  =  See  BX1041326. 

QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


Approved 

BTEX1063,XLS 


•  ••••••• 


•  • 


External  Standard  Report 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Cod^ 
Accjuired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C; \HPCHEM\1\DATA\BX10417Y016^1001 .D 


C . J .  Cook 
BTEXl 

X05174Q^;0 .250 

17  Apr  95  03:51  PM 

17  Apr  95  07:28  PM 

17  APR  95  07:07  PM 
20 


Sample  Info  :  Project#:  95-1063  Client#:  75MP-45 

Sig.  1  in  C:\HPCHEM\l\DATA\BX10417\016F1001.D 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
5MP-45  Water 


1 

16 

1 

10 

BX10417A.P 

BX10417B.F 

0 


Ret  Time 

Area 

1 

Type 

1  .  _  - 

Width 

Ref# 

1  - 

ug/L 

1 _ _ 

Name 

1  _  _  _  _  _ 

» 

1  -  - 1  . 
6.330 

24882 

W 

0 . 107 

1 

1 

1 

53.885 

1 

Benzene 

8 . 213 

252850 

W 

0 . 106 

1-R 

1644.939 

%  Recovery  (TFT  Surrogate) 

10 . 151 

16893 

w 

0 . 114 

1 

39-647 

Toluene 

13 . 169 

1325 

w 

0 . 151 

1 

3.616 

Chlorobenzene 

» 

13.456 

165067 

w 

0.088 

1 

459.579 

Ethyl  Benzene 

13 ,738 

29452 

w 

0 . 115 

1 

66.467 

m, p-Xylene 

14 . 606 

4565 

w 

0 . 114 

1 

11.847 

o-Xylene 

16.889 

7670 

w 

0 . 102 

1 

17 . 154 

1,3, 5 -Trimethylbenzene 

17.726 

15398 

w 

0.096 

1 

47.038 

1,2,4 -Trimethylbenzene 

» 

18 . 503 

2959 

w 

0 .087 

1 

9.089 

1,2,3 -Trimethylbenzene 

22.302 

19127 

PV 

0.079 

1 

78.479 

1 , 2 , 3 , 4 -Tetramethylbenzene 

Time 

Reference 

Peak 

Expected  RT  Actual  RT  Difference 

» 

2 

8 

.275 

8.213  -0.062 

Toluene 


nlorobenzene _ 

s=“mp -Xylene 

3-Xylene 


1,3,5-Trimethylbenzene 
=— 1  <;.4-Trimelhylbenzene 
?.3-TrimeLhvlbenzene 


-Ethyl  Benzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
A'-  Mired  on 
R  rt  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C : \HPCHEM\1\DATA\BX10417\016F1001 -D 


C . J .  Cook 
BTEXl 

X05174;20;0.250 

17  Apr  95  03:51  PM 

17  Apr  95  07:29  PM 

17  APR  95  07:07  PM 
20 

Project#:  95-1063 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 

Client#:  75MP-45  Water 


1 

16 

1 

10 

BX10417A.MTH 

BX10417B.MTH 

0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 

(t 

(303)  425-6021 

• 

Method  602  Data  Report 

Client  Sample  Number 

MD75-MW3 

Client  Project  No. 

722450.21020/Mac  D 

w 

Lab  Sample  Number 

X05171 

Lab  Project  No. 

95-1063 

Date  Sampled 

3/31/95 

Dilution  Factor 

1.00 

Date  Received 

4/1/95 

Method 

602 

Date  Prepared 

4/14/95 

Matrix 

Water 

§ 

Date  Analyzed 

4/14/95 

Lab  File  No. 

BX1041323 

w 

Method  Blank  No. 

MB041395 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

ug/L 

ug/L 

9 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

9 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

U 

0.4 

(m,  p  &  o) 

and  95-47-6 

1 ,3,5-TrimBthylbenzene 

108-67-8 

U 

0.4 

9 

• 

1 ,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

9 

Surrogate  Recovery  (a,a, a -Trifluorotoluene):  69%  *  70%-1 30%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak.  i  9 


*  =  Out  of  limit.  See  BX1041  358  (DF  =  1 )  run  past  holding  time. 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable.  d  4 


y 


Analyst 


Approved 


4 


BTEX1C63,XL5 


Data  File  Name  :  C ; \HPCHEM\l\DATA\BX10413\023F0101 . D 
Dperacor  :  C.J.  Cook  Page  Number  :  1 

Instrument  :  BTEXl  Vial  NumJaer  :  23 

Sample  Name  :  X0517l;l;5  Injection  Number  ;  1 

Time  Bar  Code:  Sequence  Line  :  1 

iired  on  :  14  Apr  95  02:11  AM  Instrument  Method:  BX10413A.MTH 

Created  on:  14  Apr  95  02:39  AM  Analysis  Method  BX10413A.MTH 

last  Recalib  on  :  13  APR  95  04:13  PM  Sample  Amount  :  0 

'lultiplier  1  ISTD  Amount  : 

Samole  Info  Project#:  95-1063  Client#:  MD75-MW3  Water 


Data  File  Name  :  C ; \HPCHEM\1\DATA\BX10413\058F0101 . D 

Operator  :  C.J.  Cook  Page  Number  ;  1 

Instrument  :  BTEXl  Vial  Number  :  58 

Sample  Name  :  X05171;l;5  Injection  Number  .1  »  i 

Run  Time  Bar  Code ;  Sequence  Line  :  1 

Acquired  on  15  Apr  95  01:18  AM  Instrument  Method:  BX10414  . 

Reoort  Created  on:  27  Apr  95  08:06  PM  Analysis  Method  :  BX10414B.M 

Last  Recalib  on  :  15  APR  95  01:55  PM  Sample  Amount  :  0 

Mu  1 1 i o  1  i- 0 r"  1  ISTD  Amounc  ; 

Sample  Info  :  Project#:  95-1063  Client#:  MD75-MW3  Water  »  i 


EVERGREEN  ANALYTICAL.  INC. 


4036  Youngfield  St. 

Wheat  Ridge,  CO  80033 

(303)  425-6021 

Method  602  Data  Report 

1 

Client  Sample  Number 

M075-MW4 

Client  Prcject  No. 

722450.21020/Mac  Dill 

Lab  Sample  Number 

X05175 

Lab  Project  No. 

95-1063 

Date  Sampled 

3/31/95 

Dilution  Factor 

1.00 

Date  Received 

4/1/95 

Method 

602 

Date  Prepared 

4/13/95 

Matrix 

Water 

» 

Date  Analyzed 

4/14/95 

Lab  File  No. 

BX1041327 

Method  Blank  No. 

MB0413Q5 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

ug/L 

ug/L 

1 

Benzene 

71-43-2 

>60  *• 

0.4 

Toluene 

108-88-3 

2.2 

0.4 

Chlorobenzene 

108-90-7 

2.2 

0.4 

1 

Ethyl  Benzene 

100-41-4 

>60  •• 

0.4 

Total  Xylenes 

108-38-3,  106  42-3 

U 

0.4 

(m,  p  &  o) 

and  95-47-6 

’  ,3,5-Trimethylbenzene 

• 

108-67-8 

U 

0.4 

> 

1 ,2.4-Trimethylbenzene 

95-63-6 

2.1 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

0.8 

0.4 

1 ,2,3,4'Tetramethylbenzene 

488-23  3 

>60  *• 

0.4 

1 

m 


Surrogate  Recovery  (a,a,a-Trifluorotoluene);  69%’ 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak. 


*  =  Out  of  limit. 

*  *  =  Greater  than  1 0%  of  the  calibration  range.  See  BX 1041 71  7  (OF  =  20)  run  past  holding  time. 


70%-130%  (QC  limits) 


QUALIFIERS; 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable.  i 


BrFX'0P3 


ry  ^if  1  surrogate) 


-loiuene 


^'^"f^imethYlbenzene 
-1 .2.3-TrimelhYlbenzene 


Data  File  Name 

Operator 

Instrument 

Sample  Mamie 

Run  Time  Bar  Code 

Acquired  on 

Report  Created  on 

Last  Recalib  on 

'Multiplier 

Sam, ole  Info 


C; \HPCHEM\1\DATA\BX10413\027F0101 .D 


C . J .  Cook 
BTEXl 

X05175 ; 1 ; 5 

14  Apr  95  C4 ; 49  AM 
14  Apr  95  05:17  AM 

13  APR  95  04:13  PH 
1 

Project^:  95-1063  Client^; 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
MD75-MW4  Water 


1 

27 

1 

1 

BX10413A,  .1 
BX10413A.HT 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Method  602  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


MD75-MW4 

X05175DUP 

3/31/95 

4/1/95 

4/13/95 

4/14/95 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 
Method  Blank  No. 


722450.21020/Mac  Dill 

95-1063 

5.00 

602 

Water 

BX1041328 

MB041395 


Compound  Name 


Benzene 


Cas  Number 


71-43-2 


Sample 

Concentration 

ug/L _ 

>60  •• 


Toluene 


108-88-3 


Chlorobenzene 


108-90-7 


Ethyl  Benzene 


100-41-4 


Total  Xylenes 
|m,  p  &  o) 

0 ,3,5-Trimethylbenzene 


108-38-3,  106-42-3 
and  95-47-6 
108-67-8 


1 ,2,4-T  rimethylbenzene 


95-63-6 


1 ,2,3-Trimethylbenzene 


526-73-8 


1 ,2,3,4-Tetramethylbenzene 


488-23-3 


Surrogate  Recovery  (a,a,a-Trifluorotoluene): 


70%-130%  IQC  limits) 


Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  RL  is  for  a  single  peak. 


•  =  Out  of  limit. 

••  =  Greater  than  10%  of  calibration  range. 

QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


Approved 


BTFX1063.XLS 


0 

0 

(1) 

Q 

i  ,  . 

.  ,  t 

tecovery  (TFT  Surrogate) 


Imuene 


r2.4-Trimethvlben2ene 

.2.3-Trimethvlben2ene 


Daca  File  Name  ;  C ; \HPCHEM\1\DATA\BX10413\028F0101  .D 


Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C.J.  Cook 
BTEXl 

X05175DUP;1;5 


14  Apr  95 
14  Apr  95 


05:29  AM 
05:56  AM 


13  APR  95  04:13  PM 
1 

Project#;  95-1063  Client#; 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 
MD75-MW4  Water 


1 

28 

1 

1 

BX10413A 

BX10413A.M 

0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Method  602  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Prepared 

Date  Analyzed 

Compound  Name 

MD75-MW4 

X05175 

3/31/95 

4/1/95 

4/17/95 

4/17/95 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration 

ug/L 

722450.21020/Mac  Dill 
95-1063 

20.00 

602 

Water 

BX1041717 

MB041795 

RL 

ug/L 

Benzene 

71-43-2 

94.0* 

8.0 

Toluene 

108-88-3 

*  « 

8.0 

Chlorobenzene 

108-90-7 

•»  * 

8.0 

Ethyl  Benzene 

100-41-4 

580.0* 

8.0 

Total  Xylenes 
(m,  p  &  o) 

108-38-3,  106-42-3 
and  95-47-6 

*  * 

8.0 

f3, 5-T  rimethylbenzene 

108-67-8 

*  « 

8.0 

1 ,2,4-Trimethylbenzene 

95-63-6 

8.0 

1 ,2,3-Trimethylbenzene 

526-73-8 

#  # 

8.0 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

92.0* 

8.0 

Surrogate  Recovery  (a,a,a-Trifluorotoluene):  85% 

Note;  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak. 

70%-130%  (QC  limits) 

*  =  Holding  Time  Surpassed. 

••  =  See  BX1041327. 

QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Approved 

BTEX1063.XLS 


i 

» 

» 

» 

» 

» 

% 


•  • 


c* 


External  Standard  Report 


I 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C  :  \  HPCHEM\1\DATA\BX10417V0^F1001 .  D 
C.J.  Cook  Page  Number 

BTEXl  Vial  Number 

X05175 ; 20; 0 . 250_  Injection  Number 

Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


04:31  PM 


17  Apr  95 
17  Apr  95  07:29  PM 

17  APR  95  07:07  PM 
20 


Project#:  95-1063  Client#:  MD75-MW4  Water 


1 

17  » 

1 

10 

BX10417A.I 

BX10417B.I 

0  I 


% 


♦ 


sig.  1  in  C:\HPCHEM\1\DATA\BX10417\017F1001.D 


Ret  Time 

Area 

Type 

Width 

Ref# 

ug/L 

1  __  _  _ 

Name  1 

1  _  _  __________  _  . 

1  1 
6.333 

43572 

1  1 
W 

1  1 
0.107 

1 

1 

94.359 

1 

_Benzene 

8.218 

261271 

W 

0.106 

1-R 

1699.725 

%  Recovery  (TFT  Surrogate) 

10.172 

3841 

w 

0.196 

1 

9.015 

Toluene 

13.196  * 

not 

found 

A* 

1 

Chlorobenzene  1 

13.464 

209657 

w 

0.091 

1 

583.727 

Ethyl  Benzene 

13.741 

23300 

w 

0.134 

1 

52.583 

m, p-Xylene 

14.613 

3728 

w 

0.129 

1 

9.673 

o-Xylene 

16.871 

1985 

w 

0.165 

1 

4.440 

1,3, 5-Trimethylbenzene 

17.610 

1119 

PV 

0.094 

1 

3.417 

1,2, 4 -Trimethylbenzene  1 

18.722  * 

not 

found 

*■ 

1 

1,2, 3 -Trimethylbenzene 

22.301 

22466 

w 

0.089 

1 

92.176 

1,2,3, 4-Tetramethylbenzene 

Time  Reference  Peak 
2 


Expected  RT 
8.275 


Actual  RT 
8.218 


Difference 

-0.057 


I 


Not  all  calibrated  peaks  were  found 


.  /  Oi  <j.cd 

I .  ' 


Cl<i^ 


I 


» 


» 


I\) 


"Benzene 


Foluene 


-m.p-Jvyiene 


J 1 .2,4  -Trimethy  Ibenzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
T  "uired  on 
*  ort  Created  on 
Last  R^calib  on 
Multiplier 
Sample  Info 


"  1,2,3.4-Tetramethylbenzene 

C:\HPCHEM\1\DATA\BX10417\017F1001.D 
C . J .  Cook  Page  Ni 

BTEXl  Vial  Ni 

X05175;20;0.250  Iniectd 


17  Apr  95  04:31  PM 

17  Apr  95  07:30  PM 

17  APR  95  07:07  PM 
20 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


Project#:  95-1063  Client#:  MD75-MW4  Water 


1 

17 

1 

10 

BX10417A.MTH 

BX10417B.MTH 

0 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
f303)  425-6021 

Method  602  Data  Report 


MD75-MW6 

X05177 

3/31/95 

4/1/95 

4/14/95 

4/14/95 


Client  Project  No.  :  722450.21020/Mac  D 

Lab  Project  No.  :  95-1063 

Dilution  Factor  :  1 .00 

Method  :  602 

Matrix  :  .Water 

Lab  File  No.  ;  BX1041345 

Method  Blank  No.  :  MB041495 


Sample 


Compound  Name 

Cas  Number 

Concentration 

ug/L 

RL 

ug/L 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

0.8 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

U 

0.4 

(m,  p  &  o) 

and  95-47-6 

1 ,3,5-Trimethylbenzene 

108-67-8 

0.5 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-T  rimethylbenzene 

526-73-8 

U 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

3.2 

0.4 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

95% 

70%-130%  (QC  limits 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


BTEX1063.XLS 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run.  Time  Bar  Code 
P  ired  on 
Rfr.j^ort  Created  on 
Last  Recalib  on 
Multiplier 
Samole  Info 


C:\HPCHEM\1\DATA\BX10413\045F0101.D 
C.J.  Cook  Page  Number 


BTEXl 

X05177 


l;5 


Apr 

Apr 

APR 


14 
27 

15 
1 

Proiect^ : 


95 

95 

95 


04:44  PM 
07:27  PM 
01:55  PM 


95-1063  Client#: 


Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 
MD75-MW6  Water 


1 

45 

1 

1 

BX10414 .MTH 
BX10414B.MTH 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Method  602  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Prepared 

Date  Analyzed 

Compound  Name 

MD75-MW6A 

X05180 

3/31/95 

4/1/95 

4/14/95 

4/14/95 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration 

ug/L 

722450.21020/Mac  C 
95-1063 

1.00 

602 

Water 

BX1041347 

MB041495 

RL 

ug/L 

Benzene 

71-43-2 

3.2 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

1.2 

0.4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

U 

0.4 

(m,  p  &  o) 

and  95-47-6 

1 ,3,5-Trimethylbenzene 

108-67-8 

0.5 

0.4 

1 ,2,4-Tr\methylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

1.2 

0.4 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

90% 

70%-130%  (QC  limits 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

Approved 


Analyst 


BTEX1063,XLS 


Benzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
mired  on 

».^port  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\1\DATA\BX10413\047F0101.D 

C . J .  Cook 

Page  Number 

1 

BTEXl 

Vial  Number 

47 

X05180;l;5 

Injection  Number 

1 

Sequence  Line 

1 

14  Apr  95 

06:03  PM 

Instrument  Method 

BX10414 .MTH 

27  Apr  95 

08:27  PM 

Analysis  Method 

BX10414B .MT 

15  APR  95 

01:55  PM 

Sample  Amount 

0 

1 

I STD  Amount 

Project# : 

95-1063  Client#: 

MD24-MW6A  Water 

EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


« 


Method  602  Data  Report 

Client  Sample  Number 

MD75-MW8 

Client  Project  No. 

722450.21020/Mac  I 

Lab  Sample  Number 

XO  -72 

Lab  Project  No. 

95-1063 

Date  Sampled 

3/3  1/95 

Dilution  Factor 

1.00 

Date  Received 

4/1/95 

Method 

6C2 

Date  Prepared 

4/14/95 

Matrix 

Water 

Date  Analyzed 

4/14/95 

Lab  File  No. 

BX1041324 

Method  Blank  No. 

MB041395 

Compound  Name 

Sample 

Cas  Number 

Concentration 

RL 

ug/L 

ug/L 

1 

Benzene 

71-43-2 

>60  •• 

0.4 

Toluene 

108-88-3 

17 

0.4 

Chlorobenzene 

108-90-7 

1.3 

0.4 

ft 

Ethyl  Benzene 

100-41-4 

>60  •• 

0.4 

w 

Total  Xylenes 

108-38-3,  106-42-3 

110 

0.4 

(m,  p  &  o) 

and  95-47-6 

1 ,3,5-T  rimethylbenzene 

108-67-8 

33 

0.4 

» 

1 ,2,4-TfimethYlhenzene 

95-63-6 

45 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

40 

0.4 

1  /2,3,4-Tetramethylbenzene 

488-23-3 

61  E 

0.4 

» 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

75% 

70%-130%  (QC  limits 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak. 


i) 


« 


4 


4 


4 


4 


4 


< 


•»  =  Greater  than  10%  of  calibration  range.  See  BX1041359  (DF=10)  run  past  holding  times. 

QUALIFIERS:  ^ 

^  —  Extrapolated  value.  Exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


•  • 


•  • 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
uired  on 
_.ort  Created  on 
Last  Recalib  on 
Multiplier 
Samnle  Info 


C;\HPCHEM\1\DATA\BX10413\024F0101.D 
C . J .  Cook  Page  Number  :  1 

BTEXl  Vial  Number  :  24 

X05172;l;5  Injection  Number  :  l 

Sequence  Line  ;  1 

14  Apr  95  02:51  AM  Instrument  Method;  BX10413A.MTH 

14  Apr  95  03:18  AM  Analysis  Method  :  BX10413A.MTH 

13  APR  95  04:13  PM  Sample  Amount  :  0 

1  ISTD  Amount  ; 

Projects :  95-1063  Clients :  MD75-MW8  Water 


EVERGREEN  ANALYTICAL.  INC. 

» 

i 

4036  Youngfield  St. 

Wheat  Ridge.  CO  80033 

(303)  425-6021 

• 

Method  602  Data  Report 

i 

Client  Sample  Number 

MD75-MW8 

Client  Project  No. 

722450.21020/Mac  Dill 

Lab  Sample  Number 

X05172 

Lab  Project  No. 

95-1063 

4r. 

Date  Sampled 

3/31/95 

Dilution  Factor 

10.00 

Date  Received 

4/1/95 

Method 

602 

Date  Prepared 

4/14/95 

Matrix 

Water 

Date  Analyzed 

4/1  5/95 

Lab  File  No. 

BX1041359 

Method  Blank  No. 

MB041495 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

ug/L 

ug/L 

9 

Benzene 

71-43-2 

140.0'  B 

4.0 

Toluene 

108-88-3 

4.0 

Chlorobenzene 

108-90-7 

«  « 

4.0 

9 

i 

Ethyl  Benzene 

100-41-4 

110.0*  B 

4.0 

Total  Xylenes 

108-38-3.  106-42-3 

100.0*  B 

4.0 

(m,  p  &  o) 

and  95-47-6 

1 ,3,5-Trimethylbenzene 

108-67-8 

*  « 

4.0 

9 

• 

4 

1 ,2,4-Trimethylbenzene 

95-63-6 

«  * 

4.0 

1 ,2,3-Trimethylbenzene 

526-73-8 

*  * 

4.0 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

*  « 

4.0 

4 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

80% 

70%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak. 

4 

*  =  Holding  Time  Surpassed. 

•*  =  See  BX2041516. 

QUALIFIERS:  »  i 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for.  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


BTEX1063.XLS 


4 


External  Standard  Report 


Data  File  Name 
■lerator 
instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\1\DATA\BX10413V^9F0101  .D 
C  .  J  .  Cook 


BTEXl 

X05172;10;500ul 


15  Apr  95  01:57  AM 

27  Apr  95  07:38  PM 

15  APR  95  01:55  PM 

trrs-  (O 

Project#:  95-1063  Client#-. 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
MD75-MW8  Water 


1 

59 

1 

1 

BX10414 .MTH 
aX10414B.MTl 


2  c- 


(t 


Sig.  1  in  C:\HPCHEM\l\DATA\BX10413\059FC101.D 


Ret  Time 

Area 

Type 

1  -  -  - 

Width 

1 _ 

Ref# 

1 _ 

ug/L 

1  _ _ _ 

Name 

1  _______  _____ 

1  1 

6 . 342 

67582 

1 

W 

1 

0 . 103 

1 

1 

1 

7.299 

1 

Benzene''-^"  ^ 

8.231 

124091 

W 

0 . 105 

1-R 

4d. 116 

%  Recovery  (TFT  Surrogate) 

10 . 170 

5850 

w 

0.105 

1 

a.  675 

Toluene 

13.189  *  not  found 

* 

1 

1 

Chlorobenzene 

13 . 484 

43118 

w 

0.086 

1 

51791 

Ethyl  Benzene 

13 . 764 

32604 

w 

0.099 

1 

3  ]539 

m, p-Xylene 

14 . 632 

7187 

w 

0 . 106 

1 

0  .\906 

o-Xylene 

16 . 917 

12049 

w 

0.096 

1 

X  .1211 

1,3, 5 -Trimethy Ibenzene 

17 . 754 

10787 

w 

0.094 

1 

1  481 

1,2,4 -Trimethylbenzene 

*18 . 694 

9541 

w 

0.093 

1 

1.4,26 

1,2,3 -Trimethylbenzene 

22.309 

15804 

HH 

0.101 

1 

2 . 8p 

1 , 2 , 3 , 4 -Tetramethylbenzene 

Time 

Reference 

Peak 

Expected  RT  Actual  RT  Difference 

2 

8 

.  228 

8.231  0.003 

2b. 


Not  all  calibrated  peaks  were  found 


- 


/ 


\ 


H 

p 

fO 

05 

03 

0 

ft 

ft 

ft 

-Benzene 


-Toluene 


-m,p-Xy!ene 


-Ethyl  Benzene 


— 1 ,3.5  -Trimelhylbenzene 

-1.2,4-Trimelhylbenzene 

-1.2,3-Trimelhylbenzene 


-1 .2.3.4  -Tetramethylbenzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
■Sample  Info 


C; \HPCHEM\1\DATA\BX10413\059F0101 -D 
C.J.  Cook  Page  Number 

BTEXI  Vial  Number 

X05172  ;  10  ,•  SOOul  Injection  Number 

Sequence  Line 

15  Apr  95  01:57  AM  Instrument  Method 

27  Apr  95  07:38  PM  Analysis  Method 

15  APR  95  01:55  PM  Sample  Amount 

0.5  ISTD  Amount 

Project#:  95-1063  Client#;  MD75-MW8  Water 


15  Apr  95  01:57  AM 

27  Apr  95  07:38  PM 

15  APR  95  01:55  PM 
0 . 5 


1 

59 

1 

1 

BX10414 
BX10414B  .  M' 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
1303)  425-6021 


» 


Method  602  Data  Report 


Client  Sample  Number 

MD75-MW12 

Client  Project  No. 

722450.21020/Mac  Dill 

Lab  Sample  Number 

X05169 

Lab  Project  No. 

95  1063 

'S' 

Date  Sampled 

3/31/95 

Dilution  Factor 

1.00 

Date  Received 

4/1/95 

Method 

602 

Date  Prepared 

4/13/95 

Matrix 

Water 

» 

Date  Analyzed 

4/1 4/95 

Lab  File  No. 

BX1041321 

Method  Blank  No. 

MB041395 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

ug/L 

ug/L 

• 

Benzene 

71-43-2 

45 

0.4 

Toluene 

108-88-3 

1.5 

0.4 

Chlorobenzene 

108-90-7 

0.5 

0.4 

» 

Ethyl  Benzene 

100-41-4 

>60 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

7.5 

0.4 

|m,  p  &  o) 

and  95-47-6 

^  ,3, 5-Trimethylbenzene 

108-67-8 

6.2 

0.4 

• 

• 

1,2,4-Trimethylbenzene 

95-63-6 

20 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

3.2 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

41 

0.4 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

75% 

70%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 
t  The  Xylene  RL  is  for  a  singie  peak. 


■ 


*•  =  Greater  than  1 0%  of  calibration  range.  See  BX1041 357  (DF  =  5)  run  past  holding  time. 

QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


» 


•  • 


•  •  • 


1 


w 

0 


>Toluene 


r-Xylene 


-m.p-Ayiene 


■1,3.5-Trimethylbenzene 


'1,2,4-Tnmelhylbenzene 


r2.3  -Trimelhylbenzene 


amelhylbenzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Into 


C:\HPCHEM\1\DATA\BX10413\021F0101.D 


C . J .  Cook 
BTEXl 

X05169;l;5 


14  Apr  95  00:52  AM 
14  Apr  95  01:20  AT^ 
13  APR  95  04:13  PM 
1 

Project#:  95-1063 


95-1063  Client#: 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
MD75-MW12  Water 


1 

21 

1 

1 

BX10413. 

BX10413A.M 

0 


H 

p 

p 

p 

Kl 

0 

M 

0) 

CD 

0 

(D 

(!) 

a 

(6 

1  t  I  * 

==-m,p-Xylene 

-Xylene 


ithyl  Benzene 


=- 1 .3,5  -Trimethylbenzene 
— 1,2,4-Trimelhylbenzene 
r2,3-Trimelhylbenzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
'  1  Time  Bar  Code 
^'uired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


: —  — 1.2.3.4-TetramethYlbenzene _ 

C : \HPCHEM\1\DATA\BX10413\057F0101 .D 
C.J.  Cook  Page  Number 

BTEXl  Vial  Number 

X05169 ; 5 ; lOOOul  Injection  Number 

Sequence  Line 

15  Apr  95  00:38  AM  Instrument  Method 

27  Apr  95  07:37  PM  Analysis  Method 

15  APR  95  01:55  PM  Sample  Amount 

5  ISTD  Amount 


15  Apr  95  00:38  AM  Instrument  Methoc 

27  Apr  95  07:37  PM  Analysis  Method 

15  APR  95  01:55  PM  Sample  Amount 

5  ISTD  Amount 

Project#:  95-1063  Client#:  MD75-MW12  Water 


1 

57 

1 

1 

BX10414 -MTH 
BX10414B . MTH 
0 


I 

EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Method  602/8020  Data  Report 

» 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Prepared 

Date  Analyzed 

Compound  Name 

MD75-MW12 

X05169 

3/31/95 

4/1/95 

4/14/95 

4/14/95 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration 

ug/L 

722450.21 020/MacDill 
95-1063 

5.00 

602 

Water 

BX1041357 

MB041495 

RL 

ug/L 

» 

1 

Benzene 

71-43-2 

«  * 

*  * 

Toluene 

108-88-3 

«  * 

*  * 

Chlorobenzene 

108-90-7 

*  * 

*  « 

> 

Ethyl  Benzene 

100-41-4 

67  * 

B 

2.0 

Total  Xylenes 

108-38-3,  106-42-3 

*  * 

*  * 

{m,  p  &  o) 

and  95-47-6 

» 

1 , 3, 5-T  rimethylbenzene 

108-67-8 

*  * 

#  * 

1 ,2,4-Trimethylbenzene 

95-63-6 

*  « 

*  * 

1 ,2,3-Trimethylbenzene 

526-73-8 

*  * 

*  * 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

*  * 

«  * 

Surrogate  Recovery  (a, a, a-Trifluorotoluene):  90%  70%-130%  (QC  limits) 


QUALIFIERS/NOTES: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range.  • 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit  (RL). 

RL  =  Reporting  Limit. 

MA  =  Not  Available/Not  Applicable.  ^ 

Total  xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  xylene  RL  is  for  a  single  peak. 


*  =  Holding  Time  surpassed. 

**  =  See  BX1041321. 

» 


607TMB.XLS:  971/r)5 


(* 


External  Standard  Report 


> 


“a  File  Name 
.rator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\1\DATA\BX10413\057F0101.D 


C . J .  Cook 
BTEXl 

X05169;5;1000ul 

15  Apr  95  00:38  AM 

27  Apr  95  07:36  PM 

15  APR  95  01:55  PM 
5 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


Project#:  95-1063  Client#:  MD75-MW12  Water 


1 

57 

1 

1 

BX10414 .MTH 
BX10414B.MTH 
0 


I 


I 


.4-; 


Sig.  1  in  C:\HPCHEM\1\DATA\BX10413\057F0101.D 


Ret  Time 

1 ---1  . 

Area  Type 

_  _ _ 1  _ 

Width 

1  -  -  1 

Ref# 

ug/L 
(  _ 

Name 

1  -  1 

» 

1  1 
6.338 

1 

36129  W 

1  1 
0.103 

1 

1 

39.018 

1  ___ 
Benzene 

8.225 

139024  W 

0.105 

1-R 

449.437 

%  Recovery  (TFT  Surrogate) 

10.173 

2639  W 

0.181 

1 

3.046 

Toluene 

13.189  * 

not  found  * 

1 

Chlorobenzene 

1 

13.475 

49840  W 

0.086 

1 

66.932 

Ethyl  Benzene 

13 . 754 

12205  W 

0.118 

1 

13.249 

m, p-Xylene 

14 . 626 

1649  W 

0.124 

1 

2.079 

o-Xylene 

16 . 912 

6979  W 

0 . 104 

1 

7.012 

1,3, 5-Trimethylbenzene 

^  .754 

13398  W 

0.096 

1 

18.399 

1,2, 4 -Trimethylbenzene 

1 

18 . 703 

3809  W 

0.115 

1 

5.695 

1,2,3 -Trimethylbenzene 

22.326 

24892  HH 

0.096 

1 

42.634 

1 , 2 , 3 , 4 -Tetramethylbenzene 

Time  Reference  Peak 

Expected  RT 

Actual  RT 

Difference 

2 

8.228 

8.225 

-0.003 

Not  all  calibrated  peaks  were  found 

J 


» 


» 


» 


•  • 


H 

p 

0 

(0 

(1) 

(1) 

H 

H 

fO 

0) 

CD 

0 

ft 

ft 

ft 

Toluene 


==-m,p-Xylene 

-Xylene 


Slhyl  Benzene 


=— 1 ,3,5 -Trimethylbenzene 
=— 1,2,4 -Trimelhylbenzene 
r2,3-Trimelhylbenzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


r-  - 1.2.3.4-Tetramethvlben2ene _ 

C:\HPCHEM\1\DATA\BX10413\057F0101.D 
C.J.  Cook  Page  Number 

BTEXl  Vial  Number 

X05169 ; 5 ; lOOOul  Injection  Number 

Sequence  Line 

15  Apr  95  00:38  AM  Instrument  Method 

27  Apr  95  07:37  PM  Analysis  Method 

15  APR  95  01:55  PM  Sample  Amount 

5  I STD  Amount 

Project#:  95-1063  Client#:  MD75-MW12  Water 


15  Apr  95  00:38  A 
27  Apr  95  07:37  P 
15  APR  95  01:55  PM 
5 

Project#:  95-1063 


1 

57 

1 

1 

BX10414 

BX10414B.M 

0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  42'5-6021 


i 


% 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


Method  602  Data  Report 


MD75-MW14 

X05173 

3/31/95 

4/1/95 

4/1 3/95 

4/14/95 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 
Method  Blank  No. 


722450.21020/Mac  Dill 
95-1063  .Aty 

1 .00 
602 
Water 

BX1041325  • 

MB041395 


Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

RL 

ug/L 

Benzene 

71-43-2 

>60  ** 

0.4 

Toluene 

108-88-3 

1.2 

0.4 

Chlorobenzene 

108-90-7 

1.5 

0.4 

Ethyl  Benzene 

100-41-4 

>60  ** 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

14 

0.4 

(m,  p  &  o) 

and  95-47-6 

1,3,5-Trimethylbenzene 

§ 

108-67-8 

1.0 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

1.7 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

1.7 

0.4 

1,2,3 ,4-T  etrameth'  'I  benzene 

488-23-3 

53 

0.4 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

66%  * 

70%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  RL  is  for  a  single  peak. 


*  =  Out  of  limit. 

•*  =  Greater  than  10%  of  calibration  range.  See  BX1041715  (DF  =  20)  run  past  holding  time. 


» 


» 


» 


» 


QUALIFIERS:  » 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  Not  Availabie/Not  Applicable.  _ 


AnaiVst 


Approved 


BTtXlC63.XLS 


9 


M 

0 


Q 

0 


0 


overy  (TFT  Surrogate) 


^Toluene 


T-Xyiene 

^TXS-Trimethylbenzene 
^^IrgTt-Trimethylbenzene 
= — 1.2.3  -Trimelhylbenzene 


Data  File  Name 
Dperator 
Instrument 
Sample  Name 
?tun  Time  Bar  Code 
\cquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Samnle  Info 


C: \HPCHEM\1\DATA\BX10413\025F0101 .D 


C . J .  Cook 
BTEXl 

X05173;l;5 

14  Apr  95  03:30  AM 

14  Apr  95  03:58  AM 

13  APR  95  04:13  PM 
1 

Project#:  95-1063  Client#: 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
MD75-MW14  Water 


1 

25 

1 

1 

BX10413. 

BX10413A..'iT 

0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Method  602  Data  Report 

B 

Client  Sample  Number 

MD75-MW14 

Client  Project  No. 

722450.21020/Mac  Dill 

Lab  Sample  Number 

X05173 

Lab  Project  No. 

95-1063 

Date  Sampled 

3/31/95 

Dilution  Factor 

20.00 

Date  Received 

4/1/95 

Method 

602 

Date  Prepared 

4/1 7/95 

Matrix 

Water 

B 

Date  Analyzed 

4/17/95 

Lab  File  No. 

BX1041715 

Method  Blank  No. 

MB041795 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

ug/L 

ug/L 

B 

Benzene 

71-43-2 

170.0* 

8.0 

Toluene 

108-88-3 

*  « 

8.0 

Chlorobenzene 

108-90-7 

*  « 

8.0 

B 

Ethyl  Benzene 

100-41-4 

330.0* 

8.0 

Total  Xylenes 

108-38-3,  106-42-3 

32.0*  B 

8.0 

(m,  p  &  o) 

and  95-47-6 

^3, 5-T  rimethylbenzene 

108-67-8 

* 

8.0 

B 

1 ,2,4-T  rimethylbenzene 

95-63-6 

»  * 

8.0 

1 ,2, 3-T  rimethylbenzene 

526-73-8 

*  * 

8.0 

1 ,2, 3,4-T  etramethylbenzene 

488-23-3 

63.0* 

8.0 

1 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

91% 

70%-1 30%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  RL  is  for  a  single  peak. 


*  =  Holding  Time  Surpassed. 

*•  =  See  BX1041325. 

QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
6  =  Compound  .also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  ==  Not  Available/Not  Applicable. 


B 


Approved 

BTEX1063.XLS 


•  •  •  •  • 


•  • 


I 


External  Standard  Report 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C :  \HPCHEM\l\DATA\BX10417,V9ff5"FSL 
C .  J .  Cook  V  ^ 


BTEXl 

X05173 ;20;0 .250 


17  Apr  95  03:12  PM 

17  Apr  95  07:28  PM 

17  APR  95  07:07  PM 
20 


001  -D 

age  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


Project#:  95-1063  Client#:  MD75-MW14  Water 


1 

15  » 

1 

10 

BX10417A. 

BX10417B.. 

0  I 


it, 


Sig.  1  in  C:\HPCHEM\l\DATA\BX10417\015F1001.D 


Ret  Time 

1  _ _  1 

Area 

Type 

1 

width 

1 _ 1 

Ref# 

ug/L 

1  -  --  1 

Name  I 

1  1 

1  1 

1  1 

|_  _ _ _ _ ■ 

6.329 

80094 

w 

0.108 

1 

173.451 

Benzene 

8.214 

279353 

w 

0.107 

1-R 

1817.356 

%  Recovery  (TFT  Surrogate) 

10.158 

2133 

w 

0.192 

1 

5.006 

Toluene 

13.196  * 

not 

found 

* 

1 

Chlorobenzene  I 

13.453 

118673 

w 

0.090 

1 

330.408 

Ethyl  Benzene 

13.732 

14373 

w 

0 . 144 

1 

32.436 

m, p-Xylene 

14 . 603 

2380 

w 

0 . 141 

1 

6.176 

o-Xylene 

16.876 

2003 

w 

0.149 

1 

4.479 

1,3, 5-Trimethylbenzene 

17.775  * 

not 

found 

* 

1 

1, 2, 4-Trimethylbenzene  1 

18.670 

1658 

w 

0 . 120 

1 

5.092 

1,2,3 -Trimethylbenzene 

22.293 

15313 

PV 

0.089 

1 

62.829 

1 , 2 , 3 , 4 -Tetramethylbenzene 

Time  Reference  Peak 
2 


Expected  RT 
8.275 


Actual  RT 
8.214 


Difference 
-0 . 061 


» 


Not  all  calibrated  peaks  were  found 


I 


/ 


I 


p 


CJ 

0 


-Benzene 


Foluene 


::^.p-AyTene 

)-Xylene 


-Ethyl  Benzene 


0.5-Trimelhylbenzene 


.2.3-Trimelhylbenzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
'  n  Time  Bar  Code 
juired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


=-l. 2,3,4 -Telramethylbenzene 

C : \HPCHEM\1\DATA\BX10417\015F1001 . D 
C.J.  Cook  Page  Ni, 

BTEXl  Vial  Ni, 

X05173  ;20;0 .250  Injecti 


17  Apr  95  03 ; 12  PM 
17  Apr  95  07:40  PM 
17  APR  95  07:07  PM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

15 

1 

10 

BX10417A.MTH 

BX10417B.MTH 

0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
I303J  425-6021 


Method  602  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


MD75-MW16 

X05167 

3/31/95 

4/1/95 

4/13/95 

4/13/95 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 
Method  Blank  No. 


722450.21020/Mac  D 
95-1063 
1.00 
602 
Water 

BX1041314  * 

MB041395 


Sample 


Compound  Name 

Cas  Number 

Concentration 

ug/L 

RL 

ug/L 

k 

Benzene 

71-43-2 

45 

0.4 

Toluene 

108-88-3 

0.9 

0.4 

Chlorobenzene 

108-90-7 

0.7 

0.4 

k 

Ethyl  Benzene 

100-41-4 

»  * 

«  « 

Total  Xylenes 
(m,  p  &  o) 

108-38-3,  106-42-3 
and  95-47-6 

2.7 

0.4 

1 ,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

» 

1 ,2,4-Trimethylbenzene 

95-63-6 

1.4 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

0.9 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

50 

0.4 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 


70%-130%  (QC  limits: 


Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  RL  is  for  a  single  peak. 


••  =  See  BX1041355  (DF  =  10). 

QUALIFIERS; 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  -  Not  Available/Not  Applicable. 


Analy'it 


Approved 

BTEX1C63.XLS 


•  • 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
1303)  425-6021 


Method  602  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Prepared 

Date  Analyzed 

Compound  Name 

:  MD75-MW16 
:  X05167 
:  3/31/95 
:  4/1/95 
:  4/14/95 
:  4/14/95 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration 

ug/L 

722450.21020/Mac  [ 
95-1063 

10.00 

602 

Water 

BX1041355 

MB041495 

RL 

ug/L 

Benzene 

71-43-2 

«  • 

»  » 

Toluene 

108-88-3 

•  * 

*  « 

Chlorobenzene 

108-90-7 

*  * 

*  » 

Ethyl  Benzene 

100-41-4 

79 

40 

Total  Xylenes 

108-38-3,  106-42-3 

«  « 

*  « 

(m,  p  &  o) 

and  95-47-6 

1 ,3,5-Trimethylbenzene 

108-67-8 

* 

«  # 

1 ,2,4-Trimethyibenzene 

95-63-6 

*  * 

*  * 

1,2,3-Trimethylbenzene 

526-73-8 

*  * 

*  * 

1,2,3,4-Tetramethylbenzene 

488-23-3 

»  * 

*  « 

Surrogate  Recovery  (a,a,a-Trifluorotoluene):  94% 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co  elute. 

The  Xylene  RL  is  for  a  single  peak. 


=  See  BX1041314. 

QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected, 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 


Analyst 


Approved 


-Benzene 


^Toluene 


-m.p-Xylene 


-Ethyl  Benzene 


i^.B.S-Trimelhylbenzene 


r.2.3-Trimelhylbenzene 


ethylbenzene 


Data  File  Name 
Operator 
Instrument 
Sample  Marne 
R”n  Time  Bar  Code 
uired  on 

k_^ort  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C; \HPCHEM\1\DATA\BX10413\055F0101 .D 


C.J.  Cook 
BTEXl 
X05167 ; 10 , 


14  Apr  95 
27  Apr  95 

15  APR  95 
10 

Proi eccU : 


500ul 

11:19  PM 
07:35  PM 
01:55  PM 

95-1063  Clientff 


Page  Number 
Vial  Number 
injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
MD75-MW16  Water 


55 

1 

1 

BX10414 .HTH 
BX10414B .MTH 
0 


■ 

it 

< 

EVERGREEN  ANALYTICAL.  INC. 

% 

4036  Youngfield  St. 

Wheat  Ridge,  CO  80033 

(303)  425-6021 

• 

Method  602  Data  Report 

(D 

» 

Client  Sample  Number 

MD75-MW16 

Client  Project  No. 

722450.21020/Mac  D 

Lab  Sample  Number 

X05167DUP 

Lab  Project  No. 

95-1063 

4r 

Date  Sampled 

3/31/95 

Dilution  Factor 

1.00 

Date  Received 

4/1/95 

Method 

602 

Date  Prepared 

4/13/95 

Matrix 

Water 

i 

Date  Analyzed 

4/13/95 

Lab  File  No. 

BX1041315 

V 

Method  Blank  No. 

MB041395 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

ug/L 

ug/L 

» 

Benzene 

71-43-2 

43 

0.4 

Toluene 

108-88-3 

0.8 

0.4 

Chlorobenzene 

108-90-7 

0.7 

0.4 

( 

Ethyl  Benzene 

100-41-4 

>60  •• 

0.4 

» 

Total  Xylenes 

108-38-3,  106-42-3 

2.6 

0.4 

(m,  p  &  o) 

and  95-47-6 

« 

1 ,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

» 

• 

1 ,2,4Trimethylbenzene 

95-63-6 

1.4 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

1.0 

0.4 

« 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

50 

0.4 

% 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

83% 

70%-130%  (QC  limits) 

Note;  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

1 

The  Xylene  RL  is  for  a  single  peak. 

% 

**  =  Greater  than  10%  of  the  calibration  range. 

« 

QUALIFIERS: 

E  =  Extrapolated  value. 

i 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

4 

NA  =  Not  Available/Not  Applicable. 

» 

A  ■  AA  Ac 

rMi. 

Analyst 

Approved 

4 

RTF  '< ;  .-''I  x;  ? 

« 

•  •  • 

•  • 

•  • 

• 

• 

• 

^.3.4-TrimethYlben2ene 

-1.2.3-Trimelhylbenzene 


Data  File  Name 
Operator 
Instiojment 
Sar.ple  Marne 
P"-^.  Time  Bar  Code 
:ired  on 

P.-_j^ort  Created  on 
Last  Recaiib  on 
Mult ipi ier 
Sarto le  Info 


C : \HPCHEM\1\DATA\BX10413\015F0101 .D 


C . J .  Cook 
BTEXl 

X05167DUP; 1 ; 5 

13  Apr  95  08:55  PI 

13  Apr  95  09:23  Pi 

13  APR  95  04:13  PM 
1 

Proiect#:  95-1063 


Page  Number 
Vial  Number 

1;5  Injection  Number 

Sequence  Line 

08:55  PM  Instrument  Method 

09:23  PM  Analysis  Method 

04:13  PM  Sample  Amount 

I STD  Amount 

95-1063  Client#:  MD75-MW16  Water 


1 

15 

1 

1 

BX10413A.MTH 

BX10413A.MTH 

0 


EVERGREEN  ANALYTICAL,  INC. 

» 

4036  Youngfield  St. 

Wheat  Ridge,  CO  80033 

(303)  425-6021 

• 

Method  602  Data  Report 

Client  Sample  Number 

MD75-MW24 

Client  Project  No. 

722450.21020/Mac  C 

Lab  Sample  Number 

X05176 

Lab  Project  No. 

95-1063 

4r 

Date  Sampled 

3/31/95 

Dilution  Factor 

1.00 

Date  Received 

4/1/95 

Method 

602 

Date  Prepared 

4/14/95 

Matrix 

Water 

Date  Analyzed 

4/14/95 

Lab  File  No. 

BX1041341 

i 

Method  Blank  No. 

MB041495 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

ug/L 

ug/L 

Benzene 

71-43-2 

>80 

0.4 

Toluene 

108-88-3 

3.1 

0.4 

Chlorobenzene 

108-90-7 

2.9 

0.4 

» 

Ethyl  Benzene 

100-41-4 

>80 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

0.7 

0.4 

(m,  p  &  o) 

and  95-47-6 

1 ,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

» 

• 

1,2,4-Trimethylbenzene 

95-63-6 

2.1 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

1.6 

0.4 

( 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

83  E 

0.4 

1 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

102% 

70%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

4 

The  Xylene  RL  is  for  a  single  peak. 

» 

**  =  Greater  than  10%  of  calibration  range.  See  BX2041514  (DF  =  50)  run  past  holding  time. 

QUALIFIERS: 

4 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

4 

NA  =  Not  Available/Not  Applicable. 

» 

[M 

Analyst 

Approved 

• 

4 

BTr\lC63  X'.  S 

•  •  • 

•  • 

•  • 

• 

• 

• 

a 


-%  Recovery  (TFT  Surrogate) 


^■Toluene 


r^ylene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
iired  on 

K,,^ort  Created  on 
Last  P.ecalib  on 
Mul t ipl ier 
Samole  Info 


I'rinethylbenzene 

d.2.3-Trimethylbenzene 


C  :  \HF  :HEM\1\DATA\BX104-!  3\041F0101  .D 


C . J .  Cook 
BTEXl 

X05176;l;5 

14  Apr  95  02  :  06  PM 

27  Apr  95  07:25  PM 

15  APR  95  01:55  PM 
1 

Project#:  95-1063  Client#: 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
MD75-MW24  Water 


1 

41 

1 

1 

BX10414 .MTH 
BX10414B.MTH 
0 


EVERGREEN  ANALYTICAL,  INC. 

• 

4036  Youngfield  St. 

Wheat  Ridge,  CO  80033 

% 

(303)  425-6021 

• 

Method  602  Data  Report 

t) 

Client  Sample  Number 

MD75-MW24 

Client  Project  No. 

722450.21020/Mac  C 

» 

Lab  Sample  Number 

X05176DUP 

Lab  Project  No. 

95-1063 

4r 

Date  Sampled 

3/31/95 

Dilution  Factor 

1.00 

Date  Received 

4/1/95 

Method 

602 

Date  Prepared 

4/14/95 

Matrix 

Water 

Date  Analyzed 

4/14/95 

Lab  File  No. 

BX1041342 

9 

Method  Blank  No. 

MB041495 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

ug/L 

ug/L 

ft 

Benzene 

71-43-2 

>80  •* 

0.4 

Toluene 

108-88-3 

2.7 

0.4 

Chlorobenzene 

108-90-7 

2.3 

0.4 

ft 

Ethyl  Benzene 

100-41-4 

>80  *• 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

0.6 

0.4 

{m.  p  &  o) 

and  95-47-6 

1 ,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

9 

• 

1,2,4-Trimethylbenzene 

95-63-6 

0.9 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

0.7 

0.4 

1,2,3,4-Tetramethylbenzene 

488-23-3 

62 

0.4 

9 

Surrogate  Recovery  (a, a,a-Trifluorotoluene):  94%  70%-1 30%  (QC  limits 


Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  RL  is  for  a  single  peak. 


**  =  Greater  than  10%  of  the  calibration  range. 

QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


» 


i 


Approved 


9 


ETH,X1063  XLS 


•  •  •  • 


•  •  • 


•  • 


-%  Recovery  (TFT  Surrogate) 


>Toluene 


j^ylene 


^tZT^rimethvIbenzene 

»1,2,3-Trimethyibenzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
^un  Time  Bar  Code 
:quired  on 
r,eport  Created  on 
Last  Recalib  on 
Multiplier 
Samole  Info 


C : \HPCHEM\1\DATA\BX10413\042F0101 . D 


C . J .  Cook 
BTEXl 

X05176DUP; 1 ; 5 

14  Apr  95  02 :46  PM 

27  Apr  95  07:26  PM 

15  APR  95  01:55  PM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

42 

1 

1 

BX10414 .MTK 
BX10414B .MT 
0 


Project#;  95-1063  Client#;  MD75-MW24  Water 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Method  602  Data  Report 

MD75-MW24  Client  Project  No. 

X05176  Lab  Project  No. 

3/31/95  Dilution  Factor 

4/1/95  Method 

4/1 5/95  Matrix 

4/1 5/95  Lab  File  No. 

Method  Blank  No. 


722450.21020/Mac  Dill 
95-1063 
50.00 
602 
Water 

BX2041514 

MB041595 


% 


Compound  Name 


Cas  Number 


Sample 

Concentration 


RL 


Benzene 

71-43-2 

96.0* 

20.0 

Toluene 

108-88-3 

*  * 

20.0 

Chlorobenzene 

108-90-7 

*  * 

20.0 

» 

Ethyl  Benzene 

100-41-4 

«  ♦ 

20.0 

Total  Xylenes 

108-38-3,  106-42-3 

100.0* 

B 

20.0 

|m,  p  &  o) 

and  95-47-6 

1,3,5-Trimethylbenzene 

108-67-8 

*  # 

20.0 

1 ,2,4-Trimethylbenzene 

95-63-6 

♦  * 

20.0 

1 ,2,3-Trimethylbenzene 

526-73-8 

*  * 

20.0 

1 ,2,3,4'Tetramethylbenzene 

488-23-3 

72.0* 

20.0 

> 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

87% 

70%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  RL  is  for  a  single  peak. 


» 


*  =  Holding  Time  Surpassed. 

**  =  See  BX1041341. 

QUALIFIERS: 

E  =  Extrapolated  value. 

U  ==  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


I 


Approved 


9 


BTEX1063.XLS 


•  •  •  •  • 


•  • 


External  Standard  Report 


<1 


Data  File  Name 

m 

orator 
instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C:\HPCHEM\2\DATA\BX20415\014R0101.D 


T .  Lockwood 
BTEX2 

X05176;50;0.1 

15  Apr  95  08:36  PM 

16  Apr  95  04:42  PM 

16  Apr  95  03:38  PM 

1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

14  » 

1 
1 

BX20415 .MTH 
BX20415A.MT} 

0  » 


Sig.  2  in  C:\HPCHEM\2\DATA\BX20415\014R0101.D 


Ret  Time 

Area 

Type 

1 _ 

Width 

Ref# 

ug/L 

1 

Name 

1  _ _ _  _ _ _ 

I  1 

4.660 

5594 

1 

BB 

1  1 
0.098 

1 

1 

i-  914 

Benzene  ^  S  O 

6.143 

86867 

VB 

0.096 

1-R 

87.270 

TFT  Surrogate  (%  REC.) 

7 . 728 

902 

VB 

0 . 104 

1 

0.350 

Toluene 

10.247 

810 

BV 

0.102 

1 

0.373 

Chlorobenzene 

10.493 

24823 

W 

0 . 089 

1 

10 . 830 

Ethyl  Benzene 

10.741 

4517 

VB 

0 . 116 

1 

m,  p^jiylrghe'N 

11.477 

958 

BB 

0 . 084 

1 

■Tf-Xyiefie — ^ 

13.561 

724 

VB 

0 . 149 

1 

‘"^37223 

1,3, 5-Trimethylbenzene 

14.531 

656 

BV 

0.113 

1 

0.296 

1,2,4 -Trimethylbenzene 

5.354 

1942 

PV 

0.085 

1 

0.969 

1,2, 3 -Trimethylbenzene 

?8.173 

2698 

PV 

0 . 079 

1 

1.446 

1,2,3, 4 -Tetramethylbenzene"^ 

Time  Reference  Peak  Expected  RT  Actual  RT  Difference 

2  6.120  6.143  0.023 


» 


» 


» 


•  • 


•  • 


0 

(!) 


-Benzene 


>Toluene 


lorobenzene 

^m.p-Xylene 

-Xylene 


-Ethyl  Benzene 


>1,3,5-Trimethylbenzene 

I 

^2,4-Trimethylbenzene 

,2.3-Tnmelhylbenzene' 


1 ,2,3,4 -Telramethylbenzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C:\HPCHEM\2\DATA\BX20415\014R0101.D 


T .  Lockwood 
BTEX2 

X05176 ; 50 ; 0 . 1 

15  Apr  95  08:36  PM 

16  Apr  95  04:42  PM 

16  Apr  95  03  :  38  PM 

1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

14 

1 

1 

BX20415.. 

BX20415A.MT; 

0 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge.  CO  80033 
(303)  425-6021 


BTEX  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


MD75-MW1 6  Client  Project  No. 

X05167  Lab  Project  No. 

3/31/95  EPA  Method  No. 

4/1/95  Matrix 

4/1 3/95  Lab  RIe  Number{s) 

4/13/95  Method  Blank 


722450.21020 

95-1063 

602 

Water 

8X1041414,15 

MB041395 


Compound 

Spike 

Added 

(ug/L) 

Sample 

Concentration 

(ug/L) 

MS 

Concentration 

(ug/L) 

MS 

%REC 

QC 

Limits 

%REC 

Benzene 

20.0 

44.8 

58.9 

70.5 

50-150 

Toluene 

20.0 

0.9 

16.5 

78.0 

50-148 

Ethyl  Benzene 

20.0 

108.0  E 

118.1  E 

50.5 

50-1 50 

m,p-Xylene 

40.0 

2.7 

36.2 

83.7 

50-150 

o-Xylene 

20.0 

0.0 

15.6 

78.0 

50-150 

Chlorobenzene 

20.0 

0.7 

16.6 

79.5 

55-135 

1,3,5-TMB 

20.0 

0.0 

16.3 

81.4 

50-150 

1 ,2.4-TMB 

20.0 

1.4 

20.3 

94.5 

50-150 

1,2,3-TMB 

20.0 

0.9 

18.0 

85.7 

50-150 

1,2,3,4-TeMB 

20.0 

49.6 

68.0  E 

92.0 

50-150 

Compound 

Spike 

Added 

(ug/L) 

MSD 

Concentration 

(ug/L) 

MSD 

%REC 

RPD 

Q 

Lin 

RPD 

C 

tits 

%REC 

Benzene 

20.0 

57,2 

61.8 

3.3 

25 

50-150 

Toluene 

20.0 

16.1 

76.2 

0.6 

25 

50-148 

Ethyl  Benzene 

20.0 

114.7  E 

33.4 

10.2 

25 

50-150 

m,p-Xylene 

40.0 

35.3 

81.5 

0.7 

25 

50-150 

o-Xylene 

20,0 

15.3 

76.5 

0.5 

25 

50-1 50 

Chlorobenzene 

20.0 

16.3 

78.0 

0.5 

25 

55-135 

1,3,5-TMB 

20.0 

16.1 

80.5 

0.3 

25 

50-150 

1,2,4-TMB 

20.0 

20.0 

93.0 

0.4 

25 

50-150 

1,2,3-TMB 

20.0 

17.7 

84.0 

0.5 

25 

50-150 

1,2,3,4-TeMB 

20.0 

66.9  E 

86.5 

1.5 

25 

50-150 

•  =  Values  outside  of  QC  limits. 

RPD:  0  out  of  (10)  outside  limits. 

Spike  Recovery;  _ 1 _ out  of  (20)  outside  limits. 


Comments:  E  =  Exceeds  calibration  range. 


Analyst 


Approved 

MS1063A.XLS 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Tim.e  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Mu  1 1 ipi ier 
Samole  Into 


C ; \HPCHEM\1\DATA\BX10413\016F0101 -D 


C.J.  Cook 
BTEXl 

X05167MS ; 1 ; 5 

13  Apr  95  09;35  PM 

13  Apr  95  10:02  PM 

13  APR  95  04:13  PM 
1 

Project:t:  95-1063  Clientn 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amc  nt 
MD75-MW16  Water 


1 

16 

1 

1 

BX10413A 

BX10413A.H': 

0 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


BTEX  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


MD75-MW24 

X05176 

3/31/95 

4/1/95 

4/14/95 

4/14/95 


Client  Project  No. 
Lab  Project  No. 
EPA  Method  No. 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.2102 

95-1063 

602 

Water 

8X1041443,44 

MB041495 


Compound 

Spike 

Added 

(ug/L) 

Sample 

Concentration 

(ug/L) 

MS 

Concentration 

(ug/L) 

MS 

%REC 

QC 

Limits 

%REC 

Benzene 

20.0 

127.7  E 

138.5  E 

54.0 

50-150 

Toluene 

20.0 

3.1 

19.6 

82.5 

50-148 

Ethyl  Benzene 

20.0 

•  « 

*  * 

*  « 

50-150 

m,p-Xylene 

40.0 

0.0 

57.0 

142.5 

50-150 

o-Xylene 

20.0 

0.7 

15.4 

73.5 

50-150 

Chlorobenzene 

20.0 

2.9 

18.8 

79.5 

55-135 

20.0 

0.0 

15.0 

75.0 

50-150 

1,2,4-TMB 

20.0 

2.1 

18.3 

81.0 

50-15^ 

1,2,3-TMB 

20.0 

1.6 

16.7 

75.5 

50-U 

1,2,3,4-TeMB 

20.0 

83.3  E  ,  99.2  E 

79.5 

50-150  1 

Compound 

Spike 

Added 

(ug/L) 

MSD 

Concentration 

(ug/L) 

MSD 

%REC 

RPD 

Q 

Lin 

RPD 

C 

lits 

%REC 

Benzene 

20.0 

NA 

NA 

NA 

25 

50-150 

Toluene 

20.0 

NA 

NA 

NA 

25 

50-148 

Ethyl  Benzene 

20.0 

NA 

NA 

NA 

25 

50-150 

m,p-Xylene 

40.0 

NA 

NA 

NA 

25 

50-150 

o-Xylene 

20.0 

NA 

NA 

NA 

25 

50-150 

Chlorobenzene 

20.0 

NA 

NA 

NA 

25 

55-135 

1,3,5-TMB 

20.0 

NA 

NA 

NA 

25 

50-150 

1,2,4-TMB 

20.0 

NA 

NA 

NA 

25 

50-150 

1,2,3-TMB 

20.0 

NA 

NA 

NA 

25 

50-150 

1,2,3,4-TeMB 

20.0 

NA 

NA 

NA 

25 

50-150 

•  =  Values  outside  of  QC  limits. 

RPD:  _ 0 _ out  of  (0)  outside  limits. 

Spike  Recovery:  _ 0 _ out  of  (10)  outside  limits. 

Comments:  MSP  did  not  purge  properly.  The  surrogate  recovery  was  36%.  See  MS/MSD 

MD75-MW16  and  LCS04I495.  E=  Exceeds  the  calibration  range. _ 


‘  *  =  Results  can  not  be  used  due  to  the  high  concentration  m  the  sample. 


Analyst  Approved 

f.';'  ""S  1  J  '<lS 


-%  Recovery  (TFT  Surrogate) 


-Toluene 


-Chlorobenzene 


-o-Xylene 


- 1 .3,5-Trimethylbenzene 

T  .2.4  -Trimethylbenzene 


-1 .2.3-Trimethylbenzene 


Data  File  Name 
Operator 
I  nst  rument 
Sample  Marne 
P  ■  Time  Bar  Code 
■- ired  on 

Report  Created  on 
List  Recalib  on 
M' ;  1 1 1  p  i  i  e  r 
Samole  Info 


C  :  \HP(.HEM\1\DATA\BX10413\043F0101  .D 


C . J .  Cook 
BTEXl 

X05176MS;1;5 


14  Apr  95 
27  Apr  95 

15  APR  95 
1 

Proj  ect# : 


03:25  PM 
07:26  PM 
01:55  FM 


Cl  ient# 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
MD75-MW24  Water 


1 

43 

1 

1 

BX104 14 . MTH 
BX10414B . MTH 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Ear  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Samtle  Info 


C : \HPCHEM\1\DATA\BX10413\044F0101 .D 


C . J .  Cook 
BTEXl 

X05176MSD; 1; 5 

14  Apr  95  04  :  05  PM 

2  7  Apr  9  5  07 -.27  PM 

15  APR  95  01:55  PM 
1 

Project^:  95-1063  Client; 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Am.ount 
I STD  Amount 
MD75-MW24  Water 


1 

44 

1 


H  CQ  C£1  O 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ftidge,  CO  80033 
(303)  425-6021 

TOTAL  VOLATILE  HYDROCARBONS 
TVH  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


MD75-MW24  Client  Project  No. 

X05176  Lab  Project  No. 

3/31/95  EPA  Method  No. 

4/1/95  Matrix 

4/14/95  Method  Blank 

4/14/95 


722450.21020/MAC 
95-1063 
5030/8015  Mod. 
Water 
MB041495 


» 


Compound 

Spike 

Added 

(mg/L) 

Sample 

Concentration 

(mg/L) 

MS 

Concentration 

(mg/L) 

MS 

%REC 

QC 

Limits 

%REC 

Gasoline 

2.00 

3.50 

4.62 

56% 

60-140 

f 


Compound 

Spike 

Added 

(mg/L) 

MSO 

Concentration 

(mg/L) 

MS 

%REC 

RPD 

Q 

Lir 

RPD 

C 

tits 

%REC 

Gasoline 

2.00 

5.80 

115% 

69* 

50 

60-140 

•  =  Values  outside  of  QC  limits. 


» 


RPD: 

1 

out  of 

(1) 

outside  limits. 

Spike  Recovery: 

0 

out  of 

(2) 

outside  limits. 

» 


Comments:  NA  =  Not  analyzed/not  applicable. 


9 


•  •  • 


•  • 


•  • 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C:\HPCHEM\l\DATA\tvh0414\022F0101.D 


Dawn  N 

TVH 

X05176 


Guildner 


14  Apr  95 
16  Apr  95 


11 :  59 
02  :  39 


APR  95  02:01 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
A-nalysis  Method 
Sample  Amount 
ISTD  Amount 


1 

22 

1 

1 

TVHIBAS. 
TVH0415 .M 
0 


asoline 


i- 


J 

Data  File  Name 

C; \HPCHEM\l\DATA\tvh0414\023F0101 .D 

Operator 

Dawn  N 

Guildner 

Page  Number 

Instrument 

TVH 

Vial  Number 

Sample  Name 

X05176 

MSD 

Injection  Number 

Run  Time  Bar  Code 

Sequence  Line 

uired  on 

15  Apr 

95  00 : 35  AM 

Instrument  Method 

K_port  Created  on 

16  Apr 

95  02:39  PM 

Analysis  Method 

Last  Recalib  on 

16  APR 

95  02:01  PM 

Sample  Amount 

Multiplier 

1 

ISTD  Amount 

1 

23 

1 

1 

TVHIBASE .MTH 
TVH0415 .MTH 
0 


•  •  • 


•  •  • 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


I 


Method  602  Data  Report 

» 

i) 

Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Prepared 

Date  Analyzed 

RINSEATE  BLANK 

X05182 

3/31/95 

4/1/95 

4/14/95 

4/14/95 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

722450.21020/Mac  C 
95-1063 

1.00 

602 

Water 

BX1041350 

MB041495 

» 

Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

RL 

ug/L 

» 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 
(m,  p  &  o) 

1 ,3,5-Trimethylbenzene 

108-38-3,  106-42-3 
and  95-47-6 
108-67-8 

U 

U 

0.4 

0.4 

• 

1 ,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

1 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

94% 

70%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak.  • 


QUALIFIERS; 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


» 


» 


Approved 

p  :  f  V  '  f;  T  ;  p 


•  •  • 


I 


•  • 


Data  File  Name 

C;\HPCHEM\1\DATA\BX10413\050F0101  .D 

Operator 

C . J .  Cook 

Page  Number 

1 

Instrument 

BTEXl 

Vial  Number 

50 

Sample  Name 

X05182  ;  1/5 

Injection  Number 

1 

n  Time  Bar  Code 

Sequence  Line 

1 

quired  on 

14  Apr  95  08:02  PM 

Instrument  Method 

BX10414 .MTH 

Report  Created  on 

27  Apr  95  08:03  PM 

Analysis  Method 

BX10414B . MTH 

Last  Recalib  on 

15  APR  95  01:55  PM 

Sample  Am.ount 

0 

Multiplier 

1 

ISTD  Amount 

Sample  Info 

Project#:  95-1063  Client#: 

RINSEATE  BLANK  V 

■Jater 

EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wlieat  Ridge,  CO  80033 
(303)  425-6021 

Method  602  Data  Report 


% 

(i) 


Client  Sample  Number 

FIELD  BLANK 

Client  Project  No. 

722450,21020/Mac  C 

> 

Lab  Sample  Number 

X05181 

Lab  Project  No. 

95-1063 

Date  Sampled 

3/31/95 

Dilution  Factor 

1.00 

Date  Received 

4/1/95 

Method 

602 

Date  Prepared 

4/14/95 

Matrix 

Water 

» 

Date  Analyzed 

4/14/95 

Lab  File  No. 

BX1041348 

Method  Blank  No. 

MB041495 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

ug/L 

ug/L 

9 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

u 

0.4 

» 

Ethyl  Benzene 

100-41-4 

u 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

u 

0.4 

|m,  p  &  o) 

and  95-47-6 

1 ,3,5-Trimethylbenzena 

108-67-8 

u 

0.4 

» 

• 

1 ,2,4-Trimethylbenzene 

95-63-6 

u 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

u 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

u 

0.4 

I 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  RL  is  for  a  single  peak. 


92% 


70%-130%  (QC  limits) 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


» 


C 


Approved 


'6?  ■■■', 


Data  File  Name  C:\HPCHEM\l\DATA\BX10413\048F0l0l.D 


Operator 

Instrument  : 

Sample  Name 

Run  Time  Bar  Code  ; 

iired  on  : 

K_^ort  Created  on: 
Last  Recalib  on  ; 
Multiplier 
Sample  Info  : 


C.J.  Cook 
BTEXl 

X05181;1;5 

14  Apr  95  06:43  PM 

27  Apr  95  08  :  27  PM 

15  APR  95  01:55  PM 
1 

Project#:  95-1063  Client#; 


Page  Number 
Vial  Number  : 

Injection  Number  : 
Sequence  Line  : 
Instrument  Method: 
Analysis  Method  : 
Sample  Amount  : 
ISTD  Amount 
FIELD  BLANK  Water 


1 

48 

1 

1 

BX10414 .MTK 
BX10414B . MTH 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Method  602  Data  Report 


Client  Sample  Number 

Trip  Blank 

Client  Project  No. 

722450.21020/Mac  D 

Lab  Sample  Number 

X05170 

Lab  Project  No. 

95-1063 

Date  Sampled 

3/31/95 

Dilution  Factor 

1.00 

Date  Received 

4/1/95 

Method 

602 

Date  Prepared 

4/13/95 

Matrix 

Water 

Date  Analyzed 

4/14/95 

Lab  File  No. 

Method  Blank  No. 

BX1041322 

MB041395 

Sample 


Compound  Name 

Cas  Number 

Concentration 

ug/L 

RL 

ug/L 

Benzene 

71-43-2 

U 

0.4 

Toluene 

1 08-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

U 

0.4 

(m,  p  &  o) 

and  95-47-6 

1,3, 5-Trimethyl  benzene 

108-67-8 

U 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

Surrogate  Recovery  (a, a,a-Trifluorotoluene):  77%  70%-130%  (QC  limits) 


Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 


Analyst 


Approved 


Data  File  Name 
Operator 
Instirument 
Sample  Name 

n.  Time  Bar  Code 
4uired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\1\DATA\BX10413\022F0101.D 


C . J .  Cook 
BTEXl 

X05170;l;5 


14  Apr  95  01:32  AM 
14  Apr  95  01:59  AM 
13  APR  95  04:13  PM 


Pro]GCti?:  95-1063  Client#: 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
TRIP  BLANK  Wate 


1 

22 

1 

1 

BX10413A.MTH 

BX10413A.MTH 

0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Method  Blank  Number 
Date  Prepared 
Date  Analyzed 


Method  602  Data  Report 
Method  Blank  Report 

MB041395  Client  Project  No. 

4/1 3/95  Lab  Project  No. 

4/13/95  Dilution  Factor 

Method 
Matrix 
Lab  File  No. 


722450.21020/Mac  C 
95-1063 
1.00 

602/8020 

Water 

NV-F0101.D 


Sample 


Compound  Name 

Cas  Number 

Concentration 

ug/L 

RL 

ug/L 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 
(m,  p  &  o) 

108-38-3,  106-42-3 
and  95-47-6 

U 

0.4 

1 ,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

I 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 


0-1  30%  (QC  limits) 


Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-eiute. 
The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


Approved 

BTFX;063  XLS 


•  • 


C:\HPCHEM\1\DATA\NV-F0101.D 


Data  File  Name 
Operator 
Instrument  :  BTEXl 

Sample  Name  : 

Run  Time  Bar  Code; 

uired  on  :  13  Apr  95  04:58  PM 

k---port  Created  on-.  20  Apr  95  01:04  PM 

Last  Recalib  on  ;  13  APR  95  04:13  PM 
Multiplier  ;  1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 


BX10413A.MTH 

BX10413A.MTH 

0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


» 


% 


Method  602  Data  Report 
Method  Blank  Report 


Method  Blank  Number 

Date  Prepared 

Date  Analyzed 

Compound  Name 

:  MB041495 
:  4/14/95 
:  4/14/95 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Sample 

Concentration 

ug/L 

722450.21020/Mac  D 
95-1063 

1.00 

602/8020 

Water 

BX 104 1340 

RL 

ug/L 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3.  106-42-3 

U 

0.4 

(m,  p  &  o) 

and  95-47-6 

1 ,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

99% 

70%-130%  (QC  limits) 

» 


» 


» 


I 


♦ 


Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS:  » 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


•  •  • 


•  •  • 


I 


•  • 


F 


0 


-%  Recovery  (TFT  Surrogate) 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
’n  Time  Bar  Code 
quired  on 
Report  erected  on 
Last  Recalib  on 
Multiplier 


C:\HPCHEM\1\DATA\BX10413\040F0101.D 


C . J .  Cook 

BTEXl 

MB041495 


14  Apr  95  01:24  PM 
27  Apr  95  07:31  PM 

15  APR  95  01:55  PM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

40 

1 

1 

BX10414 .MTK 
BX10414B . MTK 
0 


no  o  d  i  f  i  e  d 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 

BTEX  Data  Report 
Laboratory  Control  Sample  (LCS) 


LCS  Number 
Date  Extracted/Prepared 
Date  Analyzed 
Spike  Amount  (ug/L) 


Compound  Name 

Benzene 

Toluene 

Chlorobenzene 

Ethyl  Benzene 

m.p-Xylene 

O'Xylene 

1 ,3,5-Trimethylbenzene 

1 .2.4- Trimethylbenzene 
1 ,2,3-Trimethylbenzene 

1 .2.3.4- Tetramethylbenzene 


LCS041395 
4/13/95 
4/1 3/95 
20.0 


Cas 

Number 

71-43-2 

108-88-3 

108-90-7 

100-41-4 

108-38-3 

106-42-3 

95-47-6 

108-67-8 

95-63-6 

526-73-8 

488-23-3 


Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


LCS 

Concentration 

ug/L 

16.3 


LCS 

% 

Recovery 

:  1.00 

:  602 

;  Water 
:  BX1041308 

QC  Limit 
%  Recovery 

81.5 

71.0-1 19.0* 

85.0 

73.0-111.0* 

86.5 

64.0-119.0* 

86.5 

75.0-114.0* 

85.5 

75. 0-114. 0* 

84.5 

64.0- ns 

89.0 

50.0-150.0 

92.0 

50,0-150.0 

106.5 

50.0-150.0 

89.0 

50.0-150.0 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 


70%-130%  (QC  limits! 


•  =  Limits  established  4/3/95  KSC 

QUALIFIERS; 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

NA  =  Not  available/Not  analyzed. 


Analyst 


Approved 


I 


f 


0 


-Benzene 


-Toluene 


3 -Xylene 

- 1 ,3.5-Trimelhylbenzene 

— 1 .2.4  -Trimelhylbenzene 
.2.3-Trinielhylbenzene 


.2.3.4  -Tetramelhylbenzene 


ata  File  Name 

perator 

astrument 

imple  Name 

in  Time  Bar  Code 

:c  '-ed  on 

‘.p.  .a  Created  on 

»3t  Recalib  on 

iltiplier 


C ; \HPCHEM\1\DATA\BX10413\008F0801 .  D 


C.J.  Cook 

BTEXl 

LCS041395 

13  Apr  95  04:19  PM 

13  Apr  95  05:01  PM 

13  APR  95  04:13  PM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


BX10413 -MTH 
BX10413A.MTH 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


BTEX  Data  Report  ^ 

Laboratory  Control  Sample  (LCS)  0 


LCS  Number 

:  LCS04149:. 

Dilution  Factor 

:  1.00 

Date  Extracted/Prepared 

:  4/14/95 

Method 

:  602 

Date  Analyzed 

:  4/14/95 

Matrix 

:  Water 

Spike  Amount  (ug/L) 

:  20.0 

Lab  File  No. 

:  BX1041339 

• 

LCS 

LCS 

Compound  Name 

Cas 

Concentration 

% 

QC  Limit 

Number 

ug/L 

Recovery 

%  Recovery 

Benzene 

71-43-2 

15.8 

79.0 

71.0-119.0‘ 

Toluene 

108-88-3 

16.3 

81.5 

73.0-1 1 1.0* 

Chlorobenzene 

108-90-7 

16.1 

80.5 

64.0-119.0* 

1 

Ethyl  Benzene 

100-41-4 

16.3 

81.5 

75.0-1 14.0* 

m,p-Xylene 

108-38-3 

106-42-3 

17.6 

88.0 

75.0-1 14.0* 

o-Xylene 

95-47-6 

15.7 

78.5 

64.0-11 

» 

1 ,3,5-Trimethyibenzene 

108-67-8 

16.5 

82.5 

50.0-150.0 

1 ,2,4-Trimethylbenzene 

95-63-6 

16.8 

84.0 

50.0-150.0 

1 ,2,3-Trimethylbenzene 

526-73-8 

19.5 

97.5 

50.0-'.  50.0 

1 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

15.0 

75.0 

50.0-150.0 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

104% 

70%-130%  (QC  limits) 

*  =  Limits  established  4/3/95  KSC 

QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

NA  =  Not  available/Not  analyzed. 


- 7* 

Analyst 


Approved 


•  • 


•  •  • 


fA  O' 


Benzene 


■%  Recovery  (TFT  Surrogate) 


•Toluene 


o-Xvlens 


- 1.3.5-Trimelhylbenzene 

— 1 .2,4  -Trime  thylbenzene 
1.2.3-Trimelhy!benzene 


1.2.3.4-Telramelhylbenzene 


Data  File  Name 
Operator 
Instrument 
ample  Name 

Time  Bar  Code 
i  ired  on 
Report  Created  on 
..ast  Recalib  on 
4ultiplier 


C ; \HPCHEM\1\DATA\BX10413\039F0101  .D 


C.J.  Cook 

BTEXl 

LCS041495 


14  Apr  95  12:45  PM 

15  Apr  95  02:05  PM 
15  APR  95  01:55  PM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

39 

1 

1 

BX10413A.MTH 

BX10414A.MTH 

0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


i 


» 


«) 


TOTAL  VOLATILE  HYDROCARBONS  (TVH-GASOLINE) 


Date  Sampled 

:  3/31/95 

Client  Project  Number 

;  722450.21020/MACDILL 

Date  Received 

:  4/1/95 

Lab  Project  Number 

:  95-1063 

Date  Prepared 

:  4/14/95 

Matrix 

;  Water 

Date  Analyzed 

;  4/14/95 

Method  Number 

:  5030/Mod. 801  5 

Evergreen 

Client 

Surrogate 

TVH 

RL 

Sample  # 

Sample  # 

Recovery 

mg/L 

mg/L 

MB041495 

METHOD  BLANK 

100% 

U 

0.1 

X05167 

MD75-MW16 

95% 

0.7 

0.1 

X05168 

75MP-2S 

95% 

1.8 

0.1 

X05169 

MD75-MW12 

99% 

0,6 

0.1 

X05171 

MD75-MW3 

97% 

0.2 

0.1 

X05172 

MD75-MW8 

92% 

2.0 

0.1 

X05173 

MD75-MW14 

94% 

3.5 

0.1 

X05174 

75MP-4S 

96% 

2.6 

0.1 

X05175 

MD75-MW4 

100% 

2.9 

0.1 

X05176 

MD75-MW24 

101% 

3.5 

0.1 

X05177 

MD75-MW6 

100% 

0.1 

0.1 

X05177  DUP 

MD75-MW6 

95% 

0.1 

0.1 

» 


» 


9 


QUALIFIERS 

U  =  TVH  analyzed  for  but  not  detected. 
8  =  TVH  found  in  blank. 

E  =  Extrapolated  value. 

RL  =  Reporting  Limit. 


•  •  • 


Data  Fils  Name 
operator 
Instrument 
Sample  Name 
^ur  Time  Bar  Code 
ired  on 

^ej^ort  Created  on 
^ast  Recalib  on 
lult ipl ier 


C;\HPCHEM\l\DATA\tvh0414\008F0101 -D 
Dawn  N.  Guildner  Page  Number 

'fVH  Vial  Number 

MB041495  Injection  Number 

Sequence  Line 

14  Apr  95  03:35  PM  Instrument  Method 

16  Apr  95  02:37  PM  Analysis  Method 

16  APR  95  02:01  PM  Sample  Amount 

1  I STD  Amount 


TVHIBASE .MTK 
TVH0415 .MTK 
0 


CT 


Data  File  Name 
Operator 
Instrument 
ample  Name 
un  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 


C  ;  \HPCHEM\l\DATA\tvh04  l-i\01TF0101  .  D 
Dawn  N.  Guildner  Page  Number  :  1 

TVH  Vial  Number  :  12 

X05167;l;5  Injection  Number  :  1 

Sequence  Line  :  1 

14  Apr  95  05:59  PM  Instrument  Method:  TVHIBA^ 

16  Apr  95  02:37  PM  Analysis  Method  ;  TVH0415 

16  APR  95  02:01  PM  Sample  Amount  :  0 


Multiplier 
Sample  Info 


1  ISTD  Amount 

PROJECT  #  95-1063  CLIENT  #  MD75-MW16  WATER 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
juired  on 

..  port  Created  on 
Last  Recalib  on 
Multiplier 


C : \HPCHEM\1\DATA\TVH0414\011F0101 . D 


Dawn  N.  Guildner 
TVH 

X05168;l;5 

14  Apr  95  05:23  PM 

25  Apr  95  01:21  PM 

14  APR  95  02:50  PM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

11 

1 

1 

TVHIBASE .MTH 
TVH0414 -MTH 
0 


M 


w 

0 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C : \HPCHEM\l\DATA\tvh0414\010F0101 . D 
Dawn  N.  Guildner  Page  Number 

TVH  Vial  Number 

X05169;l;5  Injection  Number 

Sequence  Line 

14  Apr  95  04:47  PM  Instrument  Method 

16  Apr  95  02:37  PM  Analysis  Method 

16  APR  95  02:01  PM  Sample  Amount 

1  ISTD  Amount 

PROJECT  #  95-1063  CLIENT  MD75-MW12  WATER 


1 

10 

1 

1 

TVH  1  BA. 
TVH0415 . 1 
0 


asoline 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
’^■'n  Time  Bar  Code 
^uired  on 
Keport  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\l\DATA\tvh0414\013F0101.D 
Dawn  N.  Guildner  Page  Number 

TVH  Vial  Number 

X05171;l;5  Injection  Number 

Sequence  Line 

14  Apr  95  06:35  PM  Instrument  Method 

16  Apr  95  02:38  PM  Analysis  Method 

16  APR  95  02:01  PM  Sample  Amount 

1  ISTD  Amount 

PROJECT  #  95-1063  CLIENT  #  MD75-MW3  WATER 


TVHIBASE.MTH 
TVH0415 .MTH 
0 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C ; \HPCHEM\l\DATA\tvh0414\014F0101 . D 
Dawn  N.  Guildner  Page  Number 


TVH 

X05172;l;5 

14  Apr  95  07:11  PM 
16  Apr  95  02:38  PM 
16  APR  95  02:01  PM 
1 


Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


PROJECT  #  95-1063  CLIENT  M  MD75-MW8  WATER 


1 

14 

1 

1 

TVHIBAS 
TVH0415 .MT 
0 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
'n  Time  Bar  Code 
quired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\l\DATA\tvh0414\015F0101.D 


Dawn  N.  Guildner 
TVH 

X05173;l;5 


14  Apr  95  07:47  PM 
16  Apr  95  02:38  PM 
16  APR  95  02:01  PM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

15 

1 

1 

TVHIBASE -MTH 
TVH0415 .MTH 
0 


PROJECT  #  95-1063  CLIENT  #  MD75-MW14  WATER 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C : \HPCHEM\l\DATA\tvh0414\017F0101 .  D 
Dawn  N.  Guildner  Page  Number  :  1 

TVH  Vial  Number  :  17 

X05174;l;5  Injection  Number  :  1 

Sequence  Line  :  1 

14  Apr  95  08:59  PM  Instrument  Method;  TVHIBA 

16  Apr  95  02:39  PM  Analysis  Method  :  TVH041 

16  APR  95  02:01  PM  Sample  Amount  :  0 

1  I STD  Amount  : 

PROJECT  #  95-1063  CLIENT  #  75MP-4S  WATER 


ui  in 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
P’ln  Time  Bar  Code 
paired  on 

report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\l\DATA\tvh0414\018F0101.D 
Dawn  N.  Guildner  Page  Number  :  1 

TVH  Vial  Number  :  18 

X05175;l;5  Injection  Number  :  1 

Sequence  Line  :  1 

14  Apr  95  09:35  PM  Instrument  Method:  TVHIBASE.MTH 

16  Apr  95  02:39  PM  Analysis  Method  :  TVH0415.MTH 

16  APR  95  02:01  PM  Sample  Amount  0 

1  ISTD  Amount  : 

PROJECT  #  95-1063  CLIENT  #  MD75-MW4  WATER 


Data  File  Name 
Operator 
Instrument 
Sample  Nam.e 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\l\DATA\tvh0414\019F0101.D 


Dawn  N.  Guildner 
TVH 

X05176;l;5 


14  Apr  95 
16  Apr  95 
16  APR  95 
1 

PROJECT  # 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 

95-1063  CLIENT  #  MD75-MW24  WATER 


10  : 
02 


11 

39 


02  :01 


PM 

PM 

PM 


1 

19 

1 

1 

TVHIBA. 
TVH0415 .M 
0 


r 


CJ 

0 


0 


oiH 


M 

0 


# 


w 

0 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
^un  Time  Bar  Code 
;quired  on 
Keport  Created  on 
Last  Recalib  on 
Multiplier 
Samole  Info 


0  0 

(1)  fD  (1)  (1) 


» 


i 


» 


» 


I 


» 


C : \HPCHEM\l\DATA\tvh0414\020F0101 . D 
Dawn  N.  Guildner  Page  Number 


TVH 


Vial  Number 


X05177;l;5 

14  Apr  95  10:47  PM 

16  Apr  95  02:39  PM 

16  APR  95  02:01  PM 
1 


Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


PROJECT  #  95-1063  CLIENT  #  MD75-i''W6  WATER 


1 

20 

1 

1 

TVHIBASE.MTL 
TVH0415 -MTH 
0 


♦ 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C:  \HPCHEM\l\DATA\tvh0414\024F0101 -D 
Dawn  N.  Guildner  Page  Number 

■pVH  Vial  Number 

X05177  DUP  Injection  Number 

Sequence  Line 

15  Apr  95  01:11  AM  Instrument  Method 

16  Apr  95  02:39  PM  Analysis  Method 

16  APR  95  02:01  PM  Sample  Amount 

1  I STD  Amount 


1 

24 

1 

1 

TVHIBA. 
TVH0415 . M 
0 


0 

\ 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  VOLATILE  HYDROCARBONS  (TVH) 
Laboratory  Control  Sample  (LCS) 


» 


% 


♦ 


I 


LCS  Number 

Date  Prepared 

Date  Analyzed 
Sequence  Number 

:  LCS041495 
:  4/14/95 
:  4/14/95 
:  TVH  7 

Matrix 

Method  Number 

:  WATER 

:  5030/MOD.8015 

Compound 

Name 

Theoretical 

Concentration 

mg/L 

LCS 

Concentration 
mg/  L 

LCS 

%  QC  Limit 

Recovery  %  Recovery 

Gasoline 

5.00 

4.93 

99%  70%-130% 

t 


I 


\ 


QUALIFIERS 

U  =  TVH  analyzed  for  but  not  detected. 

B  =  TVH  found  in  blank  as  well  as  sample  (blank  data  should  be  compared). 


E  =  Extrapolated  value. 
NA  =  Not  Available. 


•  • 


•  • 


Analyst 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C;\HPCHEM\l\DATA\tvh0414\007F0101 .D 


Dawn  N.  Guildner 
TVH 

LCS041495 


14  Apr  95 
16  Apr  95 


02:59  PM 
02:37  PM 


16  APR  95  02:01  PM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

7 

1 

1 


TVHIBASE 
TVH0415 .MT 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  EXTRACTABLE  HYDROCARBONS  (TEH,  as  JET  FUEL) 


Date  Sampled 

:  3/31/95 

Client  Project  Number 

;  722450-21020 

Date  Received 

:  4/1/95 

Lab  Project  Number 

:  95-1063 

Date  Prepared 

:  4/3/95 

Matrix 

:  Water 

Date  Analyzed 

:  4/4,5,6/95 

Method  Number 

:  3500/Mod. 801  5 

Evergreen 

Client 

Surrogate 

TEH 

RL 

Sample  # 

Sample  U 

Recovery 

mg/L 

mg/L 

WB040395 

WATER  BLANK 

75% 

U 

0.5 

X05169 

MD75-MW12 

94% 

3.1 

0.5 

X05172 

IVID75-MW8 

110% 

14 

0.5 

X05175 

MD75-MW4 

77% 

15 

0.5 

X05178 

24(VIP-2S 

47% 

4.0 

0.5 

X05178-R 

24MP-2S 

47% 

3.9 

0.5 

X05179 

MD24-MW6 

61% 

1.4 

0.5 

X05179-R 

MD24-MW6 

61% 

1.3 

0.5 

X05183 

(V1D24-(V1W2 

45% 

U 

0.5 

X05183-R 

MD24-MW2 

43% 

U 

0.5 

X05184 

MD24-MW26 

53% 

1.2 

0.5 

X05184-R 

MD24-MW2R 

58% 

1.4 

0.5 

X05185 

MS/MSD 

46% 

U 

0.5 

X05185-R 

MS/MSD 

44% 

U 

0.5 

QUALIFIERS 

U  =  TEH  analyzed  for  but  not  detected. 

B  =  TEH  found  in  blanir. 

E  =  Extrapolated  value. 

RL  =  Reporting  Limit 
R  =  Reanalysis  of  original  sample  extract. 


Analyst 


Approved 


TEH1063  XLS 


•  • 


I at  FaehA 


H 

0 


OTP  SuprogoLe- 


w 

0 


u 

0 


Data  File  Name 
Operator 
I nstrument 
Sample  Name 
Run  Time  Bar  Code 
Acqviired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C; \HPCHEM\2\DATA\JET0404\009R0801 .D 


Dawn  N.  Guildner 
TEH 

WB040395 

04  Apr  95  06:13  PM 

05  Apr  95  01:33  PM 

05  APR  95  10:34  AM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


JET04C 
JET04  04  -M' 
0 


W  ■  w 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
"un  Time  Bar  Code 
;quired  on 
F.eport  Created  on 
Last  Recalib  on 
Multiplier 


C:\HPCHEM\2\DATA\JET0404\011R0801.D 
Dawn  N.  Guildner  Page  Number 


TEH 

X05169  DF=1 

04  Apr  95  07:53  PM 

05  Apr  95  01:35  PM 

05  APR  95  10:34  AM 
1 


Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

11 

1 

8 

JET0404 .MTH 
JET0404 .MTH 
0 


X:051S9  1  CLIElSTTf^.' IVID  V  5  —  MW  1  s 


M 

0 


CO 

0 


r 

M 

H 

D 

a] 

(Ji 

CD 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C:\HPCHEM\2\DATA\JET0404\012R0801.D 


Dawn  N.  Guildner 
TEH 

X05172  DF=1 

04  Apr  95  08:42  PM 

05  Apr  95  01:38  PM 

05  APR  95  10:34  AM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

12 

1 

8 

JET040- 
JET04  04  .M' 
0 


•  •  •  • 


•  •  • 


OTP  Surrogate 


Data  File  Name 
Operator 
Instrument 
Sample  Name 

n  Time  Bar  Code 
quired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C : \HPCHEM\2\DATA\JET0404\013R0801 . D 
Dawn  N.  Guildner  Page  Number 

TEH  Vial  Number 

X05175  DF=1  Injection  Number 

Sequence  Line 

04  Apr  95  09:32  PM  Instrument  Method 

05  Apr  95  01:39  PM  Analysis  Method 

05  APR  95  10:34  AM  Sample  Amount 

1  ISTD  Amount 


1 

13 

1 

8 

JET0404 . MTH 
JET0404 .MTK 
0 


rJel-Ftiel  A- 


TP  Surrogate 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\2\DATA\jet0405\021R0101 . D 
Dawn  N.  Guildner  Page  Number 


TEH  Vial  Number 

X05185  DF=1  Injection  Number 

Sequence  Line 

06  Apr  95  03:30  AM  Instrument  Method 

14  Apr  95  12:27  PM  Analysis  Method 

06  APR  95  08:59  AM  Sample  Amount 

1  I STD  Amount 

PROJECT  U  95-1063  CLIENT  #  MS/MSD  WATER 


03 : 30  AM 
12:27  PM 


1 

21 

1 

1 

FIDIBAS. 
JET0405 -MT 
0 


p 

0 


-OTP  Surrogate 


u 

0 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
'’’m  Time  Bar  Code 
paired  on 
.  aport  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\2\DATA\jet0405\030R0101 .D 


Dawn  N.  Guildner 
TEH 

X05185  DF  =  1  - 

06  Apr  95  04:11  PM 

07  Apr  95  10:20  AM 

06  APR  95  08:59  AM 
1 

PROJECT  #  95-1063  CLIEN' 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
#  MS/MSD  WATER 


1 

30 

1 

1 

FIDIBASE .MTH 
JET0405 .MTK 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


i 


TOTAL  EXTRACTABLE  HYDROCARBONS  (TEH) 
Laboratory  Control  Sample  (LCS) 


» 


LCS  Number 

Date  Prepared 

Date  Analyzed 
Sequence  Number 

:  LCS040495 

:  4/3/95 
:  4/5/95 
:  JET10 

Matrix 

Method  Number 

:  WATER 
:  3500/MOD.8015 

Compound 

Name 

Theoretical 

Concentration 

mg/L 

LCS 

Concentration 
mg/  L 

LCS 

% 

Recovery 

QC  Limit 
%  Recovery 

JET  FUEL 

1000 

855 

86% 

70%-130% 

QUALIFIERS 

U  =  TEH  analyzed  for  but  not  detected. 

B  =  TEH  found  in  blank  as  well  as  sample  (blank  data  should  be  compared). 
E  =  Extrapolated  value. 

NA  =  Not  Available. 


» 


Analyst 


Approved 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
A  ’ired  on 
R  jrt  Created  on 
Last  Recalib  on 
Multiplier 


C; \HPCHEM\2\DATA\jet0405\010R0101 .D 
Dawn  N.  Guildner  Page  Number  :  i 

TEH  Vial  Number  :  lO 

LCS040495  Injection  Number  1 

Sequence  Line  :  i 

05  Apr  95  06:22  PM  Instrument  Method:  FIDIBASE.MTH 

06  Apr  95  08:56  AM  Analysis  Method  :  JET0405.MTH 

06  APR  95  08:52  AM  Sample  Amount  :  0 

1  ISTD  Amount  : 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  EXTRACTABLE  HYDROCARBONS  (TEH) 
Laboratory  Control  Sample  (LCS) 


LCS  Number 

Date  Prepared 

Date  Analyzed 
Sequence  Number 

;  LCS040495 
:  4/3/95 
:  4/4/95 
:  JET10 

Matrix 

Method  Number 

:  WATER 

:  3500/MOD.8015 

Compound 

Name 

Theoretical 

Concentration 

mg/L 

LCS 

Concentration 
mg/  L 

LCS 

% 

Recovery 

OC  Limit 
%  Recovery 

JET  FUEL 

1000 

834 

83% 

70%-130% 

I 


» 

» 


I 

> 


QUALIFIERS 

U  -  TEH  analyzed  for  but  not  detected. 

(  B  =  TEH  found  in  blank  as  well  as  sample  (blank  data  should  be  compared). 

E  =  Extrapolated  value. 

NA  =  Not  Available. 


► 


•  •  • 


•  • 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
^un  Time  Bar  Code 
quired  on 
i^eport  Created  on 
Last  Recalib  on 
Multiplier 


C : \HPCHEM\2\DATA\ JET0404\010R0801 . D 
Dawn  N.  Guildner  Page  Number 


TEH 

LCS040495 

04  Apr  95  07:03  PM 
05  Apr  95  01:33  PM 
05  APR  95  10:34  AM 
1 


Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

10 

1 

8 

JET0404 .MT} 
JET0404 .MTI 
0 


80033 


EVERGREEN  ANALYTICAL,  INC. 
4036  Youngfield  St.  Wheat  Ridge,  CO 

(303)425-6021 


Miscellaneous  Analyses 


Date  Sampled 

:  3/31/95 

Client  Project 

722450-21020 
ID.  :  /MacDill  AFB 

Date  Received 

:  4/1/95 

Lab  Pro j  ect  No 

:  95-1063 

Date  Prepared 

:  4/1/95 

Method 

:  EPA  300.0 

Date  Analyzed 

:  4/1/95 

Detection  Limit  :  0.250  mg/L 

Evergreen 

Samole  # 

Client 
Samole  ID 

Matrix 

Chloride  (ma/L) 

X05167 

MD75-MW16 

Water 

9 . 51 

X05168 

75MP-2S 

Water 

13 .4 

X05169 

MD75-MW12 

Water 

11 . 0 

X05171 

MD75-MW3 

Water 

10 . 0 

X05172 

MD75-MW8 

Water 

14.4 

X05173 

MD75-MW14 

Water 

13 . 5 

X05174 

75MP-4S 

Water 

24 . 8 

X05175 

MD75-MW4 

Water 

16 . 8 

X05176 

MD75-MW24 

Water 

16 . 0 

X05177 

MD75-MW6 

Water 

7.37 

X05177  dup 

MD75-MW6  dup 

Water 

7 . 26 

Method  Blank  (4/1/95) 

<0.250 

Oualitv  Assurance 

True  Value 

Result 

% 

(mq/L) 

(mq/L) 

Recoverv 

Alltech  Anion  Mixture  A  20.0 

18 . 8 

94 . 1 

Lot  #J-I0N01134 


1),.L  /  /?y 

Analyst  y 


80033 


EVERGREEN  ANALYTICAL,  INC. 
4036  ■^oungfield  St.  Wheat  Ridge,  CO 
(303)425-6021 


Miscellaneous  Analyses 


722450-21020 


Date  Sampled 

:  3/31/95 

Client  Project  ID. 

;  /MacDill  AFB 

Date  Received 

:  4/1/95 

Lab  Project  No. 

:  95-1063 

Date  Prepared 

:  4/1/95 

Method 

:  EPA  300.0 

Date  Analyzed 

:  4/1/95 

Detection  Limit 

:  0.076  mg/L 

Evergreen 

Sample  # 

Client 
Sample  ID 

Matrix  Nitrite-N  (ma/T.) 

X05167 

MD75-MW16 

Water 

<0 . 076 

X05168 

75MP-2S 

Water 

<0 . 076 

X05169 

MD75-MW12 

Water 

<0 . 076 

X05171 

MD75-MW3 

Water 

<0 . 076 

X05172 

MD75-MW8 

Water 

<0 . 076 

X05173 

MD75-MW14 

Water 

<0 . 076 

X05174 

75MP-4S 

Water 

0 . 125 

X05175 

MD75-MW4 

Water 

<0 . 076 

X05176 

MD75-MW24 

Water 

<0 . 076 

X05177 

MD75-MW6 

Water 

<0 . 076 

X05177  dup 

MD75-MW6  dup 

Water 

<0.076 

Method  Blank  (4/1/95) 


<0 . 076 


Quality  Assurance** 

True  Value  Result 

( mg /  L )  (mg/L) 


Recovery 


Alltech  Anion  Mixture  A 
Lot  #J-I0N01134 


21 . 0 


21 . 6 


103 


**  =  Quality  assurance  results  reported  as  Nitrite  (NOj) 


Analyst  / 


/ 


1063Ci\.4 


EVERGREEN 

ANALYTICAL,  INC. 

4036 

Youngfield  St. 

Wheat  Ridge,  CO 

80033 

(303)425-6021 

Miscellaneous  Analyses 

722450-21020 

Date  Sampled 

3/31/95 

Client  Project  ID. 

:  /MacDill  AFB 

Date  Received 

4/1/95 

Lab  Project  No. 

:  95-1063 

Date  Prepared 

4/1/95 

Method 

;  EPA  300.0 

Date  Analyzed 

4/1/95 

Detection  Limit 

:  0.056  mg/L 

Evergreen 

Client 

Sample  # 

Samole  ID 

Matrix  Nitrate-N  (mq/L) 

X05167 

MD75-MW16 

Water 

<0 . 056 

X05168 

75MP-2S 

Water 

C  .  060 

X051G9 

MD75-MW12 

Water 

<0 . 056 

X05171 

MD75-MW3 

Water 

<0.056 

X05172 

MD75-MW8 

Water 

0 . 070 

X05173 

MD75-MW14 

Water 

0 . 072 

X05174 

75MP-4S 

Water 

0 . 069 

X05175 

MD75-MW4 

Water 

0 . 082 

X05176 

MD75-MW24 

Water 

0 . 061 

X05177 

MD75-MW6 

Water 

0 . 162 

X05177  dup  MD75-MW6  dup 

Water 

0 . 162 

Method  Blank  (4/1/95) 

<0 . 056 

Quality  Assurance** 

True  Value  Result  % 

(mq/L)  (mq/L)  Recovery 


Alltech  Anion  Mixture  A  20.0  17.7  88.5 

Lot  #J-I0N01134 


Quality  assurance  results  reported  as  Nitrate  (NOj) 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)425-6021 


Miscellaneous  Analyses 


722450-21020 


Date  Sampled 

:  3/31/95 

Client  Project 

ID.  :  /MacDill  AFB 

Date  Received 

:  4/1/95 

Lab  Project  No. 

:  95-1063 

Date  Prepared 

:  4/1/95 

Method 

:  EPA  300.0 

Date  Analyzed 

:  4/1/95 

Detection  Limit 

:  0.250  mg/L 

Evergreen 

Client 

Sample  # 

Samole  ID 

Matrix 

Sulfate (ma/L) 

X05167 

MD75-MW16 

Water 

1 . 23 

X05168 

75MP-2S 

Water 

3 . 15 

X05169 

MD75-MW12 

Water 

11 . 3 

X05171 

MD75-MW3 

Water 

22 . 8 

X05172 

MD75-MW8 

Water 

1 .22 

X05173 

MD75-MW14 

Water 

1 . 92 

X05174 

75MP-4S 

Water 

1.82 

X05175 

MD75-MW4 

Water 

1 . 91 

X05176 

MD75-MW24 

Water 

1 . 57 

X05177 

MD75-MW6 

Water 

26 . 6 

X05177  dup 

MD75-MW6  dup 

Water 

26 . 3 

Method  Blanlc  (4/1/95) 

<0 .250 

Quality  Assurance 

True  Value 

Result  % 

(mq/L) 

(mq/L)  Recoverv 

Alltech  Anion 

Mixture  A 

30 . 0 

29.0  96.7 

Lot  #J-I0N01134 


/IZ-  /  7i., 

Analyst  / 


Approved 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 

(303)425-6021 


Miscellaneous  Analyses 


Date 

Sampled 

3/31/95 

Client  Project  ID. 

722450-21020 
:  /MacDill  AFB 

Date 

Received 

4/1/95 

Lab  Project  No. 

:  95-1063 

Date 

Prepared 

4/5/95 

Method 

:  EPA  310 . 1 

Date 

Analyzed 

4/5/95 

Detection  Limit 

:  5.00  mgCaCOj/L 

» 


% 


<¥ 


» 


Evergreen 
Sample  # 

Client 

Sample  ID 

Matrix 

Total  Alkalinity 
(maCaCO,  /L) 

X05169 

MD75-MW12 

Water 

18 .4 

w 

X05171 

MD75-MW3 

Water 

61 . 5 

X05172 

MD75-MW8 

Water 

138 

9 

X05172  dup 

MD75-MW8  dup 

Water 

136 

X05175 

MD75-MW4 

Water 

300 

X05176 

MD75-MW24 

Water 

286 

» 

Method  Blank  (4/5/95) 


<5 . 00 


Quality  Assurance 


True  Value 
(mqCaCO,/L) 


Result  % 

(mqCaC0,/L)  Recovery 


9 


APG  Minerals  Reference 
Lot  #13862 


Az.  /  Z 

Analyst 


11 . 8 


10.8  91.5 


» 


lCn3Cm. 10 


•  • 


External  Standard  Report 


J^ata  File  Name 
srator 
instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C:\HPCHEM\2\DATA\BX20415\014R0101.D 


T.  Lockwood 
BTEX2 

X05176;50;0.1 

15  Apr  95  08:36  PM 

16  Apr  95  04:42  PM 

16  Apr  95  03  :38  PM 

1 


Sig.  2  in  C:\HPCHEM\2\DATA\BX20415\014R0101.D 

;f#  ug/L 


et 

Time 

Area 

Type 

width 

1 

4 

.  660 

5594 

1 

BB 

1 

0 

.  098 

6 

.  143 

86867 

VB 

0 

.096 

7 

.728 

902 

VB 

0 

.  104 

10 

.  247 

810 

BV 

0 

.  102 

10 

.493 

24823 

W 

0 

.  089 

10 

.  741 

4517 

VB 

0 

.  116 

11 

.477 

958 

BB 

0 

.  084 

13 

.  561 

724 

VB 

0 

.  149 

14 

.  531 

656 

BV 

0 

.113 

.  354 

1942 

PV 

0 

.  085 

13 

.  173 

2698 

PV 

0  . 

.  079 

Time 

Reference 

Peak 

] 

Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


Name 


1 

14 

1 

1 

BX20415 .MTH 
BX20415A.MTH 
0 


% 


I 


1 

1-R 

1 

1 

1 

1 

1 

1 

1 

1 

1 


Expected  RT 
6 . 120 


1 . 914 


(%  REC.) 


Benzene  S  O 
TFT  Surrogate 
Toluene 
Chlorobenzene 
Ethyl  Benzene 
m ,  pjJCyi^ne'N 

1,3, 5-Trimethylbenzene~ 

1.2. 4 - Trimethylbenzene 
1,2,3 -Trimethylbenzene 

1.2.3. 4 - Tetramethylbenzene'^g 


Actual  RT 
6 . 143 


Difference 

0.023 


■/ 


•  • 


Data  File  Name  :  C ; \HPCHEM\2\DATA\BX20415\014R0101 . D 
Operator  :  T.  Lockwood  Page  Number 

Instrument  BTEX2  Vial  Number 

Sam.ple  Name  :  X05 176 ;  50 ;  0 . 1  Injection  Number 

Run  Time  Bar  Code:  Sequence  Line 

Acquired  on  :  15  Apr  95  08:36  PM  Instrument  Method 

Report  Created  on:  16  Apr  95  04:42  PM  Analysis  Method 

Last  Recalib  on  :  16  Apr  95  03:38  PM  Sample  Amount 

Multiplier  :  1  I STD  Amount 

9 


14 


BX20415  . 
BX20415A.rir:- 
0 


•  • 


External  Standard  Report 


'Benzene 


Q  i  ^oluene 


“in.p-Xylene 


.2,4-TrimethyIbenzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 

al 


j=“~-1.2.3,4-Telramelhylbenzene 

C:\HPCHEM\1\DATA\BX10417\017F1001.D 
C.J.  Cook  Page  Nv 

BTEXl  Vial  Ni 

X05175 ; 20 ; 0 . 250  Injecti 


17  Apr  95  04:31  PM 

17  Apr  95  07:30  PM 

17  APR  95  07:07  PM 
20 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


Project#:  95-1063  Client#:  MD75-MW4  Water 


1 

17 

1 

10 

BX10417.: 

BX10417B 

0 


External  Standard  Report 


Data  File  Name 
0  erator 
list  rumen  t 
Sample  Name 
Run  Time  Bar  CetiS" 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:  \HPCHEM\1\DATA\BX10417^601^1001  .D 


C . J .  Cook 
BTEXl 

X05174l^;  0.250 


17  Apr  95 
17  Apr  95 
17  APR  95  07:07 
20 

Project#;  95-1063  Client#: 


03:51  PM 
07:28  PM 
PM 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
75MP-45  Water 


1 

16 

1 

10 

BX10417A.MTH 

BX10417B.MTH 

0 


Sig.  1  in  C:\HPCHEM\1\DATA\BX10417\016F1001.D 


Ret  Time 

Area 

Type 

1  -  -  - 

Width 

Ref# 

ug/L 

1  -  - 

Name 

1  _ _ _  _ _  _  _ 

1  1 
6.330 

24882 

1 

w 

0.107 

1 

1 

53.885 

1  1 
Benzene 

8 .213 

252850 

w 

0 . 106 

l-R 

1644 . 939 

%  Recovery  (TFT  Surrogate) 

10 . 151 

16893 

w 

0 . 114 

1 

39.647 

Toluene 

13 . 169 

1325 

w 

0 . 151 

1 

3.616 

Chlorobenzene 

13 .456 

165067 

w 

0.088 

1 

459.579 

Ethyl  Benzene 

13 . 738 

29452 

w 

0 . 115 

1 

66.467 

m, p-Xylene 

14 . 606 

4565 

w 

0 . 114 

1 

11.847 

o-Xylene 

16 . 889 

ISIQ 

w 

0 . 102 

1 

17 . 154 

1,3,5 -Trimethylbenzene 

\1 .  726 

15398 

w 

0 . 096 

1 

47.038 

1,2, 4 -Trimethylbenzene 

f 8 . 503 

2959 

w 

0 . 087 

1 

9 . 089 

1,2,3 -Trimethylbenzene 

22 .302 

19127 

PV 

0 . 079 

1 

78  -  479 

1,2,3, 4-Tetramethylbenzene 

Time 

Reference 

Peak 

Expected  RT  Actual  RT  Difference 

2 

8 

.275 

8.213  -0.062 

» 


(\)  ■  03 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C;\HPCHEM\1\DATA\BX10417\016F1001  .D 


C . J .  Cook 
BTEXl 

X05174;20;0.250 

17  Apr  95  03:51  PM 

17  Apr  95  07:29  PM 

17  APR  95  07:07  PM 
20 

Project#:  95-1063  Client# 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
75MP-45  Water 


1 

16 

1 

10 

BX10417;  ■; 

BX10417B..,i; 
0 


I 


» 


I 


» 


» 


» 


Data  File  Name 
erator 
ustirument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


External  Standard  Report 


C :  \HPCHEM\1\DATA\BX10413WS^0101 . 


C . J .  Cook 
BTEXl 

X05172;10;500ul 


15  Apr  95 
27  Apr  95 
15  APR  95 
[0 

Proj  ect# ; 


01:57  AM 
07:38  PM 
01:55  PM 

95-1063  Client#: 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 
MD75-MW8  Water 


1 

5  9 
1 
1 

BX10414 .MTH 
BX10414B.MTH 
0 


Sig.  1  in  C:\HPCHEM\l\DATA\BX10413\059F0101.D 


Ret  Time 

1 _ 1_. 

Area  Type 

_  __  _i  _ 

Width 

Ref# 

ug/L 

Name 

1  _ _ _  _ _  _ 

6.342 

1 

67582  W 

1  1 
0 . 103 

1 

■7.299 

1 

Benzene  X 

8.231 

124091  W 

0 . 105 

1-R 

4Q.116 

%  Recovery  (TFT  Surrogate) 

10 . 170 

5850  W 

0.105 

1 

a.  675 

Toluene 

13.189  * 

not  found  * 

1 

1 

Chlorobenzene 

13 . 484 

43118  W 

0.086 

1 

51791 

Ethyl  Benzene 

13 . 764 

32604  W 

0.099 

1 

3  1539 

m, p-Xylene 

14 . 632 

7187  W 

0 . 106 

1 

0.1906 

o- Xylene 

16.917 

12049  W 

0.096 

1 

l.bll 

1,3, 5 -Tr imethylbenzene 

17 . 754 

10787  W 

0.094 

1 

1.481 

1,2,4 -Trimethylbenzene 

*8 . 694 

9541  W 

0.093 

1 

1.4^26 

1,2, 3 -Trimethylbenzene 

22 .309 

15804  HH 

0.101 

1 

-  2.8’^7 

1 , 2 , 3 , 4 -Tetramethylbenzene 

i) 


Time  Reference  Peak 
2 


Expected  RT  Actual  RT 
8.228  8.231 


Difference 
0 . 003 


Not  all  calibrated  peaks  were  found 


-‘t  1^*'  V.  ^  V  I 

__0jy _ 


T 


f  i-'- 


I 


•  • 


I 


» 


» 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C : \HPCHEM\1\DATA\BX10413\059F0101 .  D 


C . J.  Cook 
BTEXl 

X05172;10;500ul 


Page  Number 
Vial  Number 
Injection  Number 


15  Apr  95 
27  Apr  95 
15  APR  95 
0 . 5 

Project#  : 


01:57  AM 
07:38  PM 
01:55  PM 

95-1063  Client#: 


Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 
MD75-MW8  Water 


1 

59 

1 

1 

BX10414 

BX10414B.M'I 

0 


I 


I 


I 


» 


» 


» 


% 


External  Standard  Report 


Data  File  Name 
^  erator 
^instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:  \HPCHEM\l\DATA\BX10417A<pffeP^001  -D 

C.J.  Cook  V _ -'Page  Number 

BTEXl  Vial  Number 

X05173 ; 20 ; 0 . 250  Injection  Number 

^ -  Sequence  Line 

17  Apr  95  03:12  PM  Instrument  Method 

17  Apr  95  07:28  PM  Analysis  Method 

17  APR  95  07:07  PM  Sample  Amount 

20  I STD  Amount 

Project#:  95-1063  Client#:  MD75-MW14  Water 


17  Apr  95  03  :12  PM 
17  Apr  95  07:28  PM 
17  APR  95  07:07  PM 
20 


15 

1 

10 

BX10417A.MTH 

BX10417B.MTH 

0 


Sig.  1  in  C ; \HPCHEM\l\DATA\BX10417\015F1001 .D 


Ret  Time 

1 _ 

Area 

Type 

width 

1  -  1 

Ref# 

ug/L 

1 

Name 

1  1 

6 . 329 

80094 

I _ 

W 

I  I 

0.108 

1 

1  ! 
173.451 

Benzene 

8 . 214 

279353 

w 

0 . 107 

1-R 

1817.356 

%  Recovery  (TFT  Surrogate) 

10 . 158 

2133 

w 

0 . 192 

1 

5.006 

Toluene 

13.196  * 

not 

found 

* 

1 

Chlorobenzene 

13 .453 

118673 

w 

0.090 

1 

330.408 

Ethyl  Benzene 

13 . 732 

14373 

w 

0 . 144 

1 

32.436 

m, p-Xylene 

14 . 603 

2380 

w 

0 . 141 

1 

6.176 

o-Xylene 

16 . 876 

2003 

w 

0 . 149 

1 

4.479 

1,3,5 -Trimethylbenzene 

17.775  * 

not 

found 

* 

1 

1,2, 4 -Trimethylbenzene 

^8.670 

1658 

w 

0.120 

1 

5.092 

1,2, 3 -Trimethylbenzene 

22 . 293 

15313 

PV 

0.089 

1 

62 . 829 

1,2,3, 4 -Tetramethylbenzene 

Time  Reference  Peak 
2 


Expected  RT 
8.275 


Actual  RT 
8 .214 


Difference 
-0 .061 


Not  all  calibrated  peaks  were  found 


•  • 


Benzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Mul tipi ier 


C  :  \HPCHEM\1\DATA\BX10417\015F1001  .D 


C . J .  Cook 

Page  Number 

1 

BTEXl 

Vial  Number 

15 

X05173;20; 

0 . 250 

Injection  Number 

1 

Sequence  Line 

10 

17  Apr  95 

03  :  12 

PM 

Instrument  Method 

BX10417 

17  Apr  95 

07:40 

PM 

Analysis  Method 

BX10417b  .i- 

17  APR  95 

07  :  07 

PM 

Sample  Amount 

0 

1 

I STD  Amount 

Evergreen 


CASE  NARRATIVE 

Evergreen  Analytical  Laboratory  (EAL)  Project  #:  95-1044 

Parsons  Engineering  Science,  Inc.  (PES)  Project: 


MacDill  AFB 
(722450. 210ii0) 


Sample  Receipt 

On  March  31,  1995,  26  water  samples,  one  field  blank  and  two  trip 
blanks  were  received  in  good  condition  at  EAL  with  the  following 
discrepancies:  the  alkalinity  bottle  for  MD75-MW5  was  labeled  MW4; 
all  bottles  for  MD75-2  were  labeled  MD75-MW2  except  the  bottle  for 
anions  which  was  labeled  MWl;  alkalinity  and  TOC  bottles  were 
missing  for  75MP-8D;  there  were  extra  TOC  bottles  for  75MP-8S  and 
75MP-9D;  TOC  bottles  were  missing  for  75MP-8S  MSD,  and  75MP-9S; 
alkalinity  bottles  were  missing  for  75MP-9D,  75MP-9S  and  MD75-MW13; 
anion  bottles  were  received  but  not  listed  on  the  chain  of  custody 
for  75MP-9D,  75MP-9S  and  MD75-MW13. 

These  discrepancies  were  handled  as  follows  per  instructions  from 
John  Hicks  and  Mark  Vessely  of  PES:  the  alkalinity  bottle  MD75-MW4 
was  relabeled  MW5;  the  sample  IDs  for  MD75-2  were  corrected  to  read 
MD75-MW2;  alkalinity  and  TOC  samples  were  not  taken  for  75MP-8D; 
the  TOC  bottle  laibeled  for  75MP-9D  was  relabeled  75MP-9S;  bottles 
for  alkalinity  75MP-9D,  75MP-9S  and  MD75-MW13  were  reassigned  for 
anions . 

There  were  several  sets  of  MS/MSD  samples  submitted  to  cover  those 
missing  from  previous  sample  shipments.  The  aliquots  had  already 
been  taken  for  those  samples,  therefore,  only  one  set  of  MS/MSD 
samples  per  method  were  used  on  this  project. 

Refer  to  the  EAL  Seimple  Log  Sheet  for  specific  log-in  information 
and  cross-reference  of  EAL  and  PES  sample  identifications . 

BTEX.  Water  Matrix,  Method  602 

All  samples  were  analyzed  within  holding  times  except  MD75-MW9 
which  was  re-run  outside  holding  times  to  confiinn  low  surrogate 
recovery,  ( 64%  vs  70%).  The/  sample  was  also  analyzed  at  a  lOx 
dilution  4  days  out  of  holding  time  for  1, 2,3,4 -tetramethyl- 
benzene.  The  original  results  are  reported. 

The  Method  Blank  MB041295  exhibited  toluene  and  total  xylene 
contamination  at  less  than  1  ppb. 

There  were  no  other  quality  control  anomalies  to  report. 


Evergreen  Analytical,  Inc.  4036  Youngfield  St.  Wheat  Ridge,  CO  80033-3862  {303)425-6021  FAX  (303)  42o-6S54 


Page  Two 

Case  Narrative 

Parsons  Engineering  Science 

95-1044 


Total  Volatile  Hydrocarbons  (TVH),  Water  Matrix,  Method  8015M 


There  were  no  quality  control  anomalies  to  report. 

General  Chemistry 

Scimples  submitted  for  MS/MSD  analyses  for  alkalinity  and  TOC  are 
not  appropriate  to  the  method. 

There  were  no  quality  control  anomalies  to  report. 


Patricia  A.  McClellan,  Project  Manager 


Evergreen  Analytical  Sample  Log  Sheet 

Date (s)  Sampled:  03/29.30/95  COC 

'  te  Received:  03/31/95  0900 

Client  Project  I.D.  722450.21020/MAC 


Project  if  95-1044 

» 

Date  Due:  04/05/95-BTEX.'rVPH 
04/ 14 /95-OTHERS 

Holding  Tiffle(s):  3/31.4/l-NO,~  .NO," 

04 / 1 2 , 1 3 -BTEX , TVPH , ALKALINITY 
DILL _  Rush  STANDARD  • 


a 


Client:  Parsons  Engineering  Science.  Inc. 

Address:  1700  Broadway  Suite  900 _ 

Denver.  CO  80290 _ 

Contact:  TODD  WEIDEMEIER _ 

Client  P.O.  _ 

Phone  #831-8100 _  Pax  #831-8208 _ 


Shipping  Charges  N/A _ 

B.A.  Cooler  #  218 . 612 
Airbill  #  FED  EX  9581826380. 

9581826542 _ 


Custody  Seal  Intact?  Y 

Cooler  X _  Bottles  _ 

COC  Present  Y 

Sample  Tags  Present?  Y  * 

Sample  Tags  Listed?  Y 

Sample (s)  Sealed?  Y 


Special  Invoicing/Billing. 


Special  Instructions  AN  MS /MSP  AND  LAB  DUPLICATE  IS  TO  ANALYZED  ON  THIS 
PROJECT.  *  ALL  BTEX  SAMPLES  ARE  TO  INCLUDE  CHLOROBENZENE.  TMB  AND  TEMB 


it  SAMPLE  ID 

PER  SPECIAL  INSTRUCTIONS  ATTACHED. 

lab 

a  # 

Client 

ID# 

Analysis 

Mtx 

Btl 

Log 

X05056A/B 

56  MP-2S 

*  BTEX 

W 

40V 

2 

X05057A/B 

56  MP-7S 

*  BTEX 

W 

40V 

2 

X05058C/D 

MATRIX  SPIKE 

HOLD 

w 

40V 

2 

X05059C/D 

MATRIX  SPIKE  DUP 

HOLD 

w 

40V 

2 

X05060A/B 

MD56-MW4 

*  BTEX 

w 

40V 

2 

X05061C/D 

MATRIX  SPIKE 

HOLD 

w 

40V 

2 

X05062C/D 

MATRIX  SPIKE  DUP 

HOLD 

w 

40V 

2 

X05063A/B 

MD  75-MW5 

*  BTEX 

w 

40V 

2 

X05064C/D 

MATRIX  SPIKE 

HOLD 

w 

40V 

2 

X05065C/D 

MATRIX  SPIKE  DUP 

HOLD 

w 

40V 

2 

X05066A/B 

MD75-MW1 

*  BTEX 

w 

40V 

2 

X05067A/B 

75MP-5D 

*  BTEX 

w 

40V 

2 

X05068A/B 

75MP-6D 

*  BTEX 

w 

40V 

2 

X05069A/B 

MD75-MW2 

*  BTEX 

w 

40V 

2 

X05070A 

TRIP  BLANK 

*  BTEX 

w 

40V 

2 

R=Saniple  to  be  returned 


.  .-ute  GC/MS  _  GC  3_  Metals  _ 

To 

SxRec  C  QA/QC  C 

Page  1  of  1  Page(s) 


Wet  Chem  3_  SxPrep  _  Acctg  __1 

Sales  C  File  Oria 


Custodian/Date 


•  ••••••• 


•  • 


X05071A/B 


75MP-8D 


*  BTEX 


W 


40V 


X05072A/B 

75MP-8S 

*  BTEX 

W 

4  0V 

2 

X05073A/B 

75MP-28S 

*  BTEX 

W 

4  0V 

2 

1 

X05074A/B 

75MP-8S  fMSI 

*  BTEX 

W 

4  0V 

2 

X05075A/B 

75MP-8S  fMSD) 

*  BTEX 

W 

40V 

2 

X05076A 

RINSEATE  BLANK 

*  BTEX 

W 

40V 

2 

X05077A 

FIELD  BLANK 

*  BTEX 

W 

40V 

2 

1 

X05078A/B 

75MP-9D 

*  BTEX 

W 

40V 

2 

X05079A/B 

75MP-9S 

*  BTEX 

W 

40V 

2 

X05080A/B 

MD75-MW13 

*  BTEX 

W 

4  0V 

2 

X05081A/B 

MD75-MW11 

*  BTEX 

W 

40V 

2 

» 

X05082A/B 

MD75-MW10 

*  BTEX 

W 

40V 

2 

X05083A/B 

MD75-MW9 

*  BTEX 

W 

40V 

2 

X05084A/B 

TRIP  BLANK 

*  BTEX 

W 

4  0V 

2 

X05056C/D 

56  MP-2S 

TVPH 

W 

40V 

2 

i 

X05057C/D 

56  MP-7S 

TVPH 

W 

40V 

2 

X05058C/D 

MATRIX  SPIKE 

HOLD 

W 

40V 

2 

X05059C/D 

MATRIX  SPIKE  DUP 

HOLD 

W 

40V 

2 

X05060C/D 

MD56-MW4 

TVPH 

W 

40V 

2 

1 

X05061C/D 

MATRIX  SPIKE 

HOLD 

W 

40V 

2 

X05062C/D 

MATRIX  SPIKE  DUP 

HOLD 

w 

40V 

2 

X05063C/D 

MD75-MW5 

TVPH 

w 

40V 

2 

X05064C/D 

MATRIX  SPIKE 

HOLD 

w 

40V 

2 

i 

X05065C/D 

MATRIX  SPIKE  DUP 

HOLD 

w 

40V 

2 

X05066C/D 

MD75-MW1 

TVPH 

w 

40V 

2 

X05067C/D 

75MP-5D 

w 

40V 

2 

X05068C/D 

75MP-6D 

TVPH 

w 

40V 

2 

X05069C/D 

MD75-MW2 

TVPH 

w 

40V 

2 

X05071C 

75MP-8D 

TVPH 

w 

40V 

2 

X05072C/D 

75MP-8S 

TVPH 

w 

40V 

2 

X05073C/D 

75MP-28S 

TVPH 

w 

40V 

2 

1 

X05074C/D 

75MP-8S  fMSl 

TVPH 

w 

40V 

2 

X05075C 

75MP-8S  fMSD^ 

TVPH 

w 

40V 

2 

X05078C/D 

75MP-9D 

TVPH 

w 

4  0V 

2 

X05079C 

75MP-9S 

TVPH 

w 

40V 

2 

» 

X05080C/D 

MD75-MW13 

TVPH 

w 

40V 

2 

Page  2  of  4 

Pages 

Project  #_ 

95-  1044 

R=Sample  to  be  returned 

I 


Lab  Client 


ID  # 

ID# 

Analysis 

Mtx 

Btl 

Log 

^  '5081C/D 

MD75-MW11 

TVPH 

w 

4  0V 

2 

'•^.v05082C/D 

MD75-MW10 

TVPH 

w 

40V 

2 

X05083C/D 

w 

40V 

2 

X05056 

56  MP-2S 

ANIONS 

Cl'  .NO,"  .NO/ 

'.  SO."2 

w 

125P 

C2 

X05057 

56  MP-7S 

ANIONS 

Cl"  .NO,"  .NO/ 

'.  SO,"^ 

w 

125P 

C2 

X05058 

MATRIX  SPIKE 

HOLD 

w 

125P  2 

X05059 

MATRIX  SPIKE 

DUP 

HOLD 

w 

125P  2 

X05060 

MD56-MW4 

ANIONS 

Cl'  .NO,"  .NO,' 

BB 

w 

125P 

C2 

X05061 

MATRIX  SPIKE 

HOLD 

w 

125P  2 

X05062 

MATRIX  SPIKE 

DUP 

HOLD 

w 

125P  2 

X05063 

MD75-MW5 

ANIONS 

Cl'  .NO,"  .NO,' 

■.  SO. 

w 

125P 

C2 

X05064 

MATRIX  SPIKE 

HOLD 

w 

125P  2 

X05065 

MATRIX  SPIKE 

DUP 

HOLD 

w 

125P  2 

X05066 

MD75-MW1 

ANIONS 

Cl'  .NO,"^Or 

.  SO."^ 

w 

125P 

C2 

X05067 

75MP-5D 

ANIONS 

.  so."^ 

w 

125P 

C2 

X05068 

75MP-6D 

ANIONS 

.  SO,"^ 

w 

125P 

C2 

X05069 

+  MD75-MW2 

ANIONS 

Cl"  .NO,"  .NO." 

.  SO."^ 

w 

125P 

C2 

5072 

75MP-8S 

ANIONS 

IHH9 

w 

125P 

C2 

r 

X05073 

75MP-28S 

ANIONS 

Cl"  .NO,"  .NO." 

.  so.  "2 

w 

125P 

C2 

X05074 

ANIONS 

Cl"  .NO,"  .NO." 

.  SO,"2 

w 

125P 

C2 

X05075 

ANIONS 

Cl"  .NO,"  .NO." 

.  SO.  "2 

w 

125P 

C2 

MD75-MW11 

ANIONS 

Cl"  .NO,"  .NO," 

,  SO.'^ 

w 

125P 

C2 

X05082 

MD75-MW10 

ANIONS 

Cl"  .NO,"  .NO." 

.  SO."^ 

w 

125P 

C2 

X05083 

MD75-MW9 

ANIONS 

Cl",  NO,".  NO," 

.  SO."^ 

w 

125P 

C2 

X05071 

75MP-8D 

ANIONS 

Cl"  .NO,"  .NO." 

.  SO."^ 

w 

125P 

C2 

X05078 

75MP-9D 

ANIONS 

Cl"  .NO,"  .NO." 

.SO,"^ 

w 

250P 

C2 

X05079 

75MP-9S 

ANIONS 

Cl'  .NO,"  .NO." 

.SO."^ 

w 

250P 

C2 

X05080 

MD75-MW13 

ANIONS 

.SO."V 

w 

250P 

C2 

X05057 

56  MP-7S 

ALKALINITY 

w 

250P 

C2 

X05060 

MD56-MW4 

ALKALINITY 

w 

250P 

C2 

X05063 

+  MD75-MW5 

ALKALINITY 

w 

250P 

C2 

X05072 

75MP-8S 

ALKALINITY 

w 

250P 

C2 

X05073 

75MP-28S 

ALKALINITY 

w 

250P 

C2 

'<'05074 

75MP-8S  fMS) 

HOLD 

w 

250P 

C2 

Page  3  of  4  Pages 
R=Sainple  to  be  returned 


Project  #  95-1044 


Lab 

ID  # 

Client 

ID# 

Analysis 

Mtx 

Btl 

Log 

X05075 

HOLD 

W 

250P 

C2 

X05081 

MD75-MW11 

ALKALINITY 

W 

250P 

C2 

X05057 

56  MP-7S 

TOC 

W 

250A 

C2 

X05060 

MD56-MW4 

TOC 

W 

250A 

C2 

X05063 

MD75-MW5 

TOC 

W 

250A 

C2 

X05075 

75MP-8S  fMSD) 

TOC 

W 

250A 

C2 

X05072 

75MP-8S 

TOC 

W 

250A 

C2 

X05073 

75MP-28S 

TOC 

w 

250A 

C2 

X05074 

TOC 

w 

250A 

C2 

X05079 

75MP-9S 

TOC 

w 

250A 

C2 

» 

( 

I 


i 


I  = 


C' 

c:  5 

£ 


£  ^ 


"V 
c;  ^ 

§1  V 


X. 

I 
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in  ^  "O 
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g 
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is^d  ^ 

s  c^ 
■  ^ 


2  -y^ 


S'  ^ 
10  _ 


2  1 
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0: 


H 


A 


1 


VN 
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•  • 


Instructions: 


%)  N 
^1  ? 


1 

? 


(0 

C  ®  CO 

°  T3 
©SO) 
U>  —  T3 
3  O  <0 
-J  ^ 

<  O  « 
LU  Q  .£ 


r( 

5oCx3  C>0 


<  w  3 
tU  CL  O 


C  « 
O  .£ 
(0 
CO 

3  I 


^20^ 
^  «  -  cy 
^  SL<3 

>.  0>  CT  ;0 

C  T3  •_ 


S  ^ 

00 

<D  ^  c/5 

in  o  b 
S  ^  D 
Z.'r  W 

r5  VT)  UJ 

o  2!  cr 

n  CO 

^8  5 
5  ss.  I 


K 


<p  = 

</)  CO 

(0 
O 


c  X  fy 
O  Cl.  CO 


■A1 

le 

ai 


r — - J!!^G0d 

eBpnis  / 1!0 


!■■■■ 

inn 

inn 


P!|0S  /  I'OS 
(epjiBJ 

96jeu3Sin/6urMuun-i8>eM 
SJOUplUOO  )0  ON 


H  ^  & 

ils 

o  ^  ^ 

LU 

Q 


fU  Q  w 

X  Q  ^ 


O 

1^ 


S. 

t:  ^  ^ 

rs  «- 

^'X  ^ 


/Del  on  Coe  .  SKoJei  hjL  irnT)i-5-nrT0O2 


■  ^Ko(JLdl  roaj  IH^IS  -Kr)u2>5~ 


v^Xb5D58  .  X05D59.  Xn-j^J.  Xb50b2  ,  )(o5D(o^  oM 


I  •  y  * 

rB  (hr^  Conceded . 


l-1.Hr.31  1995  7;00Pri  F 


From  :  LII'I  Motel 

r/H7'iy 


FHOIlE  Mo.  :  SI 3  52S  9294 

I  '  lt_  »  'Je'  ^  1 
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Date  &  Time  Rec 


Client  : 


Evergreen  Analytical  Sample  Recaipt/CtecX-in  Record 

^QQ  Shipped  Via: 

^  _  (Airbill  /  if  applicable) 


Client  Project  ID(s) : 
EAL  Project  #(s) : 95- 


Cooler# 


<515- 


packs  (v^  N 


Temperature  *C 


EAL  Cooler(s):  (2) 


1.  Custody  seal(s)  present: 
Seals  on  cooler  intact 
Seals  on  bottle  intact 


2.  Chain  of  Custody  present:  ^  _ 

3.  Containers  broken  or  leaking:  _  J: 

(Comment  on  COC  if  Y) 

4.  Containers  labeled:  _ 

5.  COC  agrees  w/  bottles  received:  _ 

(Comment  on  COC  if  N) 

6 .  COC  agrees  w/  labels :  _ 

(Comment  on  COC  if  N) 

7.  Headspace  in  VOA  vials-waters  only  _  _ 

(comment  on  COC  if  Y) 

8.  VOA  samples  preserved:  _ 

9.  pH  measured  on  metals,  cyanide  or  phenol ics*: _  _ 

List  discrepancies _ 

•Non-EAL  provided  containers  only,  water  samples  only. 

10.  Metal  samples  present:  _ 

Total  _  ,  Dissolved  _ 

D  or  PD  to  be  filtered:  _  _ 

T,TR,D,PD  to  be  Preserved:  _  _ 

11.  Short  holding  times:  _ 

Specify  parameters _ _ _ 


12.  Mult: -phase  sample (s)  present: 

13.  COC  signed  w/  date/time: 


Comments: 


(Additional  comments  on  bac)c) 
Custodian  Signature/Date:. 
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Date  &  Time  Rec 


Evergreen  Analytical  Sample  Receipt/Check-in  Record 

le  Rec'd:  .  Shipped  Via: 

/r'r\V\C~  (Airbill  /  if  applicable) 


Client  v^a\<;oA^ _ ^ _ • 

Client  Project  ID(s)  ,  .  ai 

EAL  Project  /(s)  :95-  _  EAL 


EAL  Cooler(s) : 


C)  N 


Cooler/ 


packs  N 


Temperature  *C 


1.  Custody  seal(s)  present:  _ 

Seals  on  cooler  intact  _ 

Seals  on  bottle  intact  _ 

2.  Chain  of  Custody  present: 

3.  Containers  broken  or  leaking:  _ 

(Comment  on  COC  if  Y) 

4.  Containers  labeled:  _ 

5.  COC  agrees  w/  bottles  received:  _ 

(Comment  on  COC  if  N) 

6.  COC  agrees  w/  labels:  _ 

(Comment  on  COC  if  N) 

7 .  Headspace  in  VOA  vials-waters  only  _  _ 

(comment  on  COC  if  Y) 

8.  VOA  samples  preserved:  \.y^  _ 

9.  pH  measured  on  metals,  cyanide  or  phenolics*: _  _ 

List  discrepancies_ _ 

*Non-EAL  provided  containers  only,  water  samples  only. 

10.  Metal  samples  present:  _ 

Total  _  ,  Dissolved  _ 

D  or  PD  to  be  filtered:  _  _ 

T,TR,D,PD  to  be  Preserved:  _  _ 

11.  Short  holding  times:  _  _ 

Specify  parameters _ 


12.  Multi-phase  sample (s)  present: 

13.  COC  signed  w/  date/time: 


Comments : 


(Additional  comments  on  back) 
Custodian  Signature/Date:. 
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Memo  to  Patty  McClellan,  Evergreen  Analytical 
3/31/95 


Subject:  Your  fax  of  earlier  today 


% 


(« 


Here's  a  list  of  the  discrepencies  between  the  samples  and  the  COC,  and  the  resolution 
that  we  agreed  on  over  the  phone.  Since  then,  I  have  talked  to  the  field  people,  and 
their  clarifications/comments  arc  also  described  below  (in  bold).  They  will  send  you  a 
marked-up  copy  of  the  COCs  showing  the  corrections  (via  fax  I  think). 

Alkalinity  bottle  labeled  MW4-will  assume  is  MW5.  Field  people  say  that  should 
have  been  MW5. 

Bottles  labeled  MW2  except  anion  labeled  MWl— will  assume  all  are  MW2.  Field 

people  say  that  MW2  is  correct. 

Alkalinity  and  TOC  bottles  missing  for  75MP-8D— will  take  alkalinity  sample  from 
anions  bottle,  and  will  hold  on  TOC  for  our  instructions.  TOC  will  not  be  collected 
from  this  well. 

Extra  TOC  for  75MP-8S  and  9D,  and  missing  TOC  for  75MP8S  MSD  and  9S-hold 
per  our  instructions.  TOC  for  75MP-8S  should  be  75NfP-8S  MSD,  and  9D  should 
b€9S. 

Alkalinity  (.should  be  anions,  not  alkalinity)  bottles  missing  for  75.V1P-9D.  9.S,  and 
MD75-NfW13  (bottles  say  anions  but  COC  says  alkalinity).  Will  run  both  analyses  on 
the  samples.  They  checked  the  alkalinity  box  by  mistake.  Should  be  run  for 
anions  and  not  alkalinity. 

Anions  received  but  not  on  COC  for  75MP'9D,  9S,  and  MD75-MW13“Will  run  ilie 
anions  definitely,  and  also  do  alkalinity  if  have  enough  sample. 

Alkalinity  not  scoped,  .so  jast  run  anions. 


1  said  to  expect  about  1 1  samples  not  including  QC  on  Saturday.  This  is  about  right. 
Will  also  receive  8  TEH  samples  tomorrow. 

Patty  will  check  whether  the  TOC  is  being  filtered.  Did  yon  find  out?  If  so,  please 
call  me  today. 
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EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 

Method  602  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Prepared 

Date  Analyzed 

Compound  Name 

MD75-MW1 

X05066 

3/29/95 

3/31/95 

4/12/95 

4/12/95 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration 

ug/L 

722450.21 020/MacD 
95-1044 

1.00 

602 

Water 

BX1041219 

MB041295 

RL 

ug/L 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

U 

0.4 

(m,  p  &  o) 

1 ,3,5-Trimethylbenzene 

and  95-47-6 
108-67-8 

U 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

Surrogate  Recovery  (a,a,a-Trifluorotoluene):  82%  70%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

Analyst 


p 


%  Recovery  (TFT  Surrogate) 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
■juired  on 
-port  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\1\DATA\BX10412\019F0801.D 


S.W.  Tyson  Page  Number 

BTEXl  0/"  Vial  Number 

X0506;7;i;5  Injection  Number 

Sequence  Line 

12  Apr  95  01:08  PM  Instrument  Method 

28  Apr  95  07:39  PM  Analysis  Method 

28  APR  95  07:11  PM  Sample  Amount 

1  I STD  Amount 

Project  #  95-1044  Client  #  7&MP  5B  Water 


1 

19 

1 

8 

BX10408 .MTH 
BX10412B.MTH 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Method  602  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Prepared 

Date  Analyzed 

Compound  Name 

MD75-MW2 

X05069 

3/29/95 

3/31/95 

4/12/95 

4/1 2/95 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration 

ug/L 

722450.21 020/M3CC 
95-1044 

1.00 

602 

Water 

BX1041223 

MB041295 

RL 

ug/L 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

0.6 

B  , 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

U 

0.4 

(m,  p  &  o) 

and  95-47-6 

1 ,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

1 ,2,4-Trimethylbenzeno 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

Surrogate  Recovery  (a,a, a -Trifluorotoluene):  80%  70%-130%  (QC  (imits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-eiute. 

The  Xylene  RL  is  for  a  single  peak. 


QUALIFiERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected, 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

RL  =  Reporting  Limit. 

NA  -  Not  Available/Not  Applicable. 


p 


0 


-%  Recovery  (TFT  Surrogate) 


Toluene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
■juired  on 
port  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C; \HPCHEM\1\DATA\BX10412\023F0901 .D 
S.W.  Tyson  Page  Number 

BTEXl  Vial  Number 

X05069;l;5  Injection  Number 

Sequence  Line 

12  Apr  95  03:42  PM  Instrument  Method 

28  Apr  95  07:41  PM  Analysis  Method 

28  APR  95  07:11  PM  Sample  Amount 

1  I STD  Amount 

Project  #  95-1044  Client  #  MD75-MW2  Water 


03:42  PM 
07:41  PM 


28  APR  95  07:11  PM 
1 


1 

23 

1 

9 

BX10412 .MTH 
BX10412B -MTH 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 

Method  602  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Prepared 

Date  Analyzed 

Compound  Name 

MD56-MW4 

X05060 

3/29/95 

3/31/95 

4/12/95 

4/1 2/95 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration 

ug/L 

722450.2 1020/MacD 
95-1044 

1.00 

602 

Water 

BX1041214 

MB041295 

RL 

ug/L 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

0.6 

B 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3.  106-42-3 

U 

0.4 

(m,  p  &  o) 

and  95-47-6 

1 .3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

1 ,2,3,4'Tetramethylbenzene 

488-23-3 

U 

0.4 

Surrogate  Recovery  (a,a,a-Trifluorotoluene):  91%  70%-1 30%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

_ _ 

Analyst 


p 


overy  (TFT  Surrogate) 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
■quired  on 
.  dport  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\1\DATA\BX10412\014F0801.D 
S . W .  Tyson  Page  Number 


BTEXl 

X05060;l;5 

12  Apr  95  09:55  AM 

28  Apr  95  07:37  PM 

28  APR  95  07:11  PM 
1 

Project  #  95-1044 


Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 

Client  #  MD56-MW4  Water 


1 

14 

1 

8 

BX10408 .MTH 
BX10412B.MTB 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
1303)  425-6021 


I 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


Method  602  Data  Report 


MD75-MW5 
X05C63 
3/29/95 
3/31/95 
4/1 2/95 
4/1 2/95 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 
Method  Blank  No. 


» 


722450.21 020/MacC 
95-1044 
1.00 
602 

Water  ^ 

BX1041217 

MB041295 


Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

RL 

ug/L 

» 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

0.9 

B 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

» 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

U 

0.4 

(m,  p  &  o) 

and  95-47-6 

k 

1 ,3,5-Trimethylbenzene 

108-67-8 

0.6 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

0.5 

0.4 

1 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

Surrogate  Recovery  (a, a,a-Trifluorotoluene):  84%  70%-1 30%  (QC  limit: 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  -  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


» 


» 


•  •  •  • 


•  •  •  • 


I 


•  • 


r 


■%  Recovery  (TFT  Surrogate) 


>1 .3.5-Trimethylbenzene 


r,8,3-Trimelhylbenzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
®'m  Time  Bar  Code 
^uired  on 
t^eport  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C : \HPCHEM\1\DATA\BX10412\017F0801 .D 


S.W.  Tyson 
BTEXl 

X05063;l;5 


12  Apr  95  11:51  AM 

28  Apr  95  07:38  PM 

28  APR  95  07:11  PM 
1 

Project  #  95-1044 


Page  Number 
Vial  Number 
Injection  Number 
Secpjence  Line 

[  Instrument  Method 

I  Analysis  Method 

Sample  Amount 
I STD  Amount 

Client  #  MD75-MW5  Water 


1 

17 

1 

8 

BX10408 . MTH 
BX10412B .MTH 
0 


EVERGREEN  ANALYTICAL,  INC. 


4036  Youngfield  St. 

Wheat  Ridge,  CO  80033 

(303)  425-6021 

• 

Method  602  Data  Report 

> 

Client  Sample  Number 

MD75-MW5 

Client  Project  No. 

722450.21020/Macr 

,4r 

Lab  Sample  Number 

X05063DUP 

Lab  Project  No. 

95-1044 

Date  Sampled 

3/29/95 

Dilution  Factor 

1.00 

Date  Received 

3/31/95 

Method 

602 

Date  Prepared 

4/12/95 

Matrix 

Water 

1 

Date  Analyzed 

4/12/95 

Lab  RIe  No. 

BX1041218 

Method  Blank  No. 

MB041295 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

1 

ug/L 

ug/L 

W 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

0.7  B 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

1 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

0.4  B 

0.4 

|m,  p  &  o) 

and  95-47-6 

• 

1 ,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

w 

1 ,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

W 

Surrogate  Recovery  (o,a,a-Trifluorotoluene); 

84% 

70%-130%  (QC  limit: 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 
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Data  File  Name 
Operator 
Instrument 
•Sample  Name 
Run  Time  Bar  Code 
quired  on 
,port  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\1\DATA\BX10412\018F0801.D 


S.W.  Tyson 
BTEXl 

X0506/;l;5 


12  Apr  95  12:29 

28  Apr  95  07:39 

28  APR  95  07:11 
1 

Project  #  95-1044 


PM 

PM 

PM 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 

Client  #  MD75-MW^  Water 


5 


1 

18 

1 

8 

BX10408 -MTH 
BX10412B -MTH 
0 


H 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 

1303)  425-6021 

• 

Method  602  Data  Report 

i) 

I 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Prepared 

Date  Analyzed 

MD75-MW9 

X05083 

3/30/95 

3/31/95 

4/13/95 

4/13/95 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

722450.21 020/Mac[  *r 

95-1044 

1.00 

602 

Water  ' 

BX2041325 

MB041395 

Compound  Name 

Cas  Number 

Sample 

Concentration 

ug/L 

RL  1 

ug/L 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

1.0 

0.4 

Chlorobenzene 

108-90-7 

0.8 

0.4  * 

Ethyl  Benzene 

100-41-4 

57 

0.4 

Total  Xylenes 
(m,  p  &  0) 

1 ,3,5-Trimethylbenzene 

108-38-3,  106-42-3 
and  95-47-6 

108-67-8 

1.1 

U 

0.4 

• 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

0.7 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

0.4 

0.4 

) 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

>80** 

0.4 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

64%  • 

70%-130%  (QC  limits 

» 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak. 


•*  =  Greater  than  10%  calibration  range.  See  BX1 041 7020  (DF  =  10)  run  past  holding  time. 

•  =  Out  of  limit.  See  BX1041338  (DF  =  1)  run  past  holding  time. 

I 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =:  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 
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Data  File  Name 

Operator 

Instrument 

Sample  Name 

Run  Time  Bar  Code 

/'  ■'"'uired  on 

ort  Created  on 
Last  Recalib  on 
Multiplier 


C:\HPCHEM\2\DATA\BX20413\038R0201.D 


SW  Tyson 
BTEX2 

X05083 ; 1 ; 5 


14 

14 

14 

1 


Apr  95 
Apr  9  5 
APR  95 


02:04  AM 
11:59  AM 
00:39  AM 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

38 

1 

2 

BX20413A.MTH 

BX20413B.MTH 

0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


t 


Method  602  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


Compound  Name 

Benzene 

Toluene 

Chlorobenzene 

Ethyl  Benzene 

Total  Xylenes 
(m,  p  &  o) 

1 .3,5-Trimethylbenzene 
1 ,2,4-Trimethylbenzene 
1 ,2,3-Trimethylbenzene 
1,2,3,4'Tetramethylbenzene 


MD75-MW10 

X05082 

3/30/95 

3/31/95 

4/1 3/95 

4/13/95 


Cas  Number 
71-43-2 
108-88-3 
108-90-7 
100-41-4 

108-38-3,  106-42-3 
and  95-47-6 
108-67-8 

95-63-6 

526-73-8 

488-23-3 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration 

_ ug/L _ 

7.2 


722450.21 020/MacD 
95-1044 
1.00 
602 

Water  • 

BX2041327 

MB041395 


Surrogate  Recovery  (a,a,a-TrifIuorotoluene): 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  RL  is  for  a  single  peak. 


70%-130%  (QC  limits 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected, 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


jiil 

L' 

\ 

^pproved 

i - 

•  • 


01 


Q 


CD 


0 


i 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
quired  on 
-port  Created  on 
Last  Recalib  on 
Mult ipl ier 
Sample  Info 


C: \HPCHEM\2\DATA\BX20413\027R0101 .D 


SW  Tyson 
BTEX2 

X05082  ;  1 ;  5 


13  Apr  93 
13  Apr  95 
13  APR  95  02:16 
1 

Project  #  95-1044 


05:47  PM 
06:12  PM 
AM 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 

Client  #  MD75-MW10  Water 


1 

27 

1 

1 

BX20413 -MTH 
BX20413 .MTH 
0 


•  I 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Method  602  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Prepared 

Date  Analyzed 

Compound  Name 

MD75-MW11 

X05081 

3/30/95 

3/31/95 

4/13/95 

4/1 3/95 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration 

ug/L 

722450.21 020/MacC 
95-1044 

1.00 

602 

Water 

BX2041323 

MB041395 

RL 

ug/L 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

0.9 

0.4 

(m,  p  &  o) 

and  95-47-6 

1 ,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

0.5 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

1,2,3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

Surrogate  Recovery  (a, a, a-Trifluorotoluene):  78%  70%-1 30%  (QC  limits 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 
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Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
[uired  on 
port  Created  on 
Last  Recalib  on 
Multiplier 


C:\HPCHEM\2\DATA\BX20413\023R0701.D 


SW  Tyson 
BTEX2 

X05081 ; 1 ; 5 

13  Apr  95  02 : 40  PM 

13  Apr  95  03  :  06  PM 

13  APR  95  02:16  AM 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

23 

1 

7 

BX20413 .MTH 
BX20413 .MTH 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Method  602  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Prepared 

Date  Analyzed 

Compound  Name 

MD75-MW13 

X05080 

3/30/95 

3/31/95 

4/13/95 

4/1 3/95 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration 

ug/L 

722450.21 020/MacC 
95-1044 

1.00 

602 

Water 

BX2041321 

MB041395 

RL 

ug/L 

Benzene 

71-43-2 

1.3 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

6.5 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

1.2 

0.4 

(m,  p  &  o) 

and  95-47-6 

1 ,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

2.1 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

1.1 

0.4 

Surrogate  Recovery  (a, a, a-Trifluorotoiuene):  79%  70%-130%  (QC  limits', 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  c  j-elute. 

The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 
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SW  Tyson 
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X05080;l;5 

13  Apr  95  01:08  PM 
13  Apr  95  02:19  PM 
13  APR  95  02:16  AM 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

21 

1 

7 

BX20413 .MTH 
BX20413 .MTH 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Method  602  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Prepared 

Date  Analyzed 

Compound  Name 

MD75-MW13 

X05080DUP 

3/30/95 

3/31/95 

4/1 3/95 

4/13/95 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration 

ug/L 

722450.21 020/MacC 
95-1044 

1.00 

602 

Water 

BX2041322 

MB041395 

RL 

ug/L 

Benzene 

71-43-2 

1.3 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

6.6 

0.4 

Total  Xylenes 

108-38-3.  106-42-3 

1.5 

0.4 

(m,  p  &  o) 

and  95-47-6 

1 ,3,5-Trimethylben2ene 

108-67-8 

0.5 

0.4 

1 ,2,4-T  rimethylbenzene 

95-63-6 

2.2 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

1 ,2,3,4-T  etramethylbenzene 

488-23-3 

1.3 

0.4 

Surrogate  Recovery  (a, a, a-Trifluorotoluene);  79%  70%-1 30%  (QC  limits 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

k''. 

Analyst 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
1303)  425-6021 


Method  602  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Prepared 

Date  Analyzed 

Compound  Name 

75MP-5D 

X05067 

3/29/95 

3/31/95 

4/1 2/95 

4/1 2/95 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration 

ug/L 

722450.21 020/Mac[ 

95-1044 

1.00 

602 

Water 

BX1041220 

MB041295 

RL 

ug/L 

Benzene 

71-43-2 

0.8 

0.4 

Toluene 

108-88-3 

0.9 

B 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

0.6 

B 

0.4 

|m,  p  &  o) 

and  95-47-6 

1 ,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

0.4 

0.4 

1 ,2,3-T  rimethylbenzene 

526-73-8 

U 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

8.3 

0.4 

Surrogate  Recovery  (a,a,a-Trifluorotoluene):  83%  70%-1 30%  (QC  limit; 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS: 

E  -  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 
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)>m,p-Xylene 
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Data  File  Name 
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ort  Created  on 
Last  Recalib  on 
Mul t ipl ier 
Sample  Info 


C:\HPCHEM\1\DATA\BX10412\020F0801.D 
S.W.  Tyson  Page  Number 

BTEXl  Vial  Number 

X05067;l;5  Injection  Number 

Sequence  Line 

12  Apr  95  01; 46  PM  Instrument  Method 

28  Apr  95  07:39  PM  Analysis  Method 

28  APR  95  07:11  PM  Sample  Amount 

1  ISTD  Amount 

Project  #  95-1044  Client  #  75MP-5D  Water 


01:46  PM 
07:39  PM 


1 

20 

1 

8 

BX10408 .MTH 
BX10412B.MTI 
0 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
1303)  425-6021 


Method  602  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


Compound  Name 

Benzene 

Toluene 

Chlorobenzene 

Ethyl  Benzene 

Total  Xylenes 
(m.  p  &  o) 

1 ,3,5-Trimethylbenzene 

1 . 2.4- T  rimethylbenzene 
1 .2.3-Trimethylbenzene 

1 .2.3.4- Tetramethylbenzene 


75MP-6D 

X05068 

3/29/95 

3/31/95 

4/12/95 

4/1 2/95 


Cas  Number 
71-43-2 
108-88-3 
108-90-7 
100-41-4 

108-38-3,  106-42-3 
and  95-47-6 
108-67-8 

95-63-6 

526-73-8 

488-23-3 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration 

ug/L 


722450.2 1020/MacC 
95-1044 
1.00 
602 

Water  * 

BX1041222 

MB041295 


Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  RL  is  for  a  single  peak. 


70%-130%  (QC  limits) 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 
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C:\HPCHEM\1\DATA\BX10412\022F0801.D 


S.W.  Tyson 
BTEXl 

X05068;l;5 

12  Apr  95  03:03  PM 

28  Apr  95  07:40  PM 

28  APR  95  07:11  PM 
1 

Project  #  95-1044 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 

Client  #  75MP-6D  Water 


1 

22 

1 

8 

BX10408 .MTH 
BX10412B .MTH 
0 


EVERGREEN  ANALYTICAL.  INC.  * 


4036  Youngfield  St. 

Wheat  Ridge,  CO 

80033 

% 

(303)  425-6021 

• 

Method  602  Data  Report 

Client  Sample  Number 

75MP-8S 

Client  Project  No. 

722450.21 020/MacC 

W 

Lab  Sample  Number 

X05072 

Lab  Project  No. 

95-1044 

Date  Sampled 

3/30/95 

Dilution  Factor 

1.00 

Date  Received 

3/31/95 

Method 

602 

Date  Prepared 

4/13/95 

Matrix 

Water 

» 

Date  Analyzed 

4/1 3/95 

Lab  File  No. 

BX2041311 

Method  Blank  No. 

MB041395 

Compound  Name 

Sample 

Cas  Number 

Concentration 

RL 

ug/L 

ug/L 

w 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

» 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

U 

0.4 

(m.  p  &  o) 

and  95-47-6 

1 ,3.5'Trimethylbenzene 

108-67-8 

U 

0.4 

» 

• 

1 ,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethy(benzene 

526-73-8 

U 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

Surrogate  Recovery  (a,a,a-Tnfluorotoluene); 

95% 

70%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

» 

The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS: 

E  =:  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Rcpjitino 
Limit  (RL).  “ 


RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 


Analyst 


» 


•  • 


r 


0 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
■quired  on 
jport  Created  on 
Last  Recalib  on 
Multiplier 


C:\HPCHEM\2\DATA\BX20413\011R0701 .D 


SW  Tyson 
BTEX2 

X05072;l;5 

13  Apr  95  05:34  AM 

13  Apr  95  10:10  AM 

13  APR  95  02:16  AM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

11 

1 

7 

BX20413 .MTH 
BX20413 .MTH 
0 


EVERGREEN  ANALYllCAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Method  602  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Prepared 

Date  Analyzed 

Compound  Name 

75MP-8D 

X05071 

3/30/95 

3/31/95 

4/13/95 

4/13/95 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration 

ug/L 

722450.21020/MacE 

95-1044 

1.00 

602 

Water 

BX2041310 

MB041395 

RL 

ug/L 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

U 

0.4 

(m,  p  &  o) 

and  95-47-6 

1 ,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

0.9 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

Surrogate  Recovery  (a, a, a -Trifluorotoluene):  93%  70%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  singie  peak. 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


1.2,3-Trimelhylben2ene 


H 

ui 


w 

0 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
'uired  on 

*  port  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\2\DATA\BX20413\010R0701.D 


SW  Tyson 
BTEX2 

X05071;l;5 

13  Apr  95  04:49  AM 

13  Apr  95  09:48  AM 

13  APR  95  02:16  AM 
1 

Project  #  95-1044  Client  II 


Page  Number  :  1 

Vial  Number  :  10 

Injection  Number  :  1 
Sequence  Line  :  7 
Instrument  Method:  BX20413 
Analysis  Method  :  BX20413 
Sample  Amount  :  0 
I STD  Amount 
75MP-8D  Water 


.MTH 
.MTH 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfleld  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Method  602  Data  Report 


(i) 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Data  Received 

Date  Prepared 

Data  Analyzed 

Compound  Name 

75MP-9S 

X05079 

3/30/95 

3/31/95 

4/13/95 

4/1 3/95 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  RIe  No. 

Method  Blank  No. 

Sample 

Concentration 

ug/L 

722450.2 1020/MacD 
95-1044 

1.00 

602 

Water 

BX2041320 

MB041395 

RL 

ug/L 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

9.1 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

U 

0.4 

(m,  p  &  o) 

and  95-47-6 

1 ,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

85% 

70%-130%  (QC  limits 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


y 


Analyst 


ivApproved 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
|uired  on 

.  .port  Created  on 
Last  Recalib  on 
Multiplier 


C : \HPCHEM\2\DATA\BX20413\020R0701 . D 


SW  Tyson 
BTEX2 

X05079;l;5 

13  Apr  95  12:22  PM 

13  Apr  95  02  : 18  PM 

13  APR  95  02:16  AM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

20 

1 

7 

BX20413 .MTH 
BX20413 .MTH 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


» 


Method  602  Data  Report 


» 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Prepared 

Date  Analyzed 

Compound  Name 

75MP-9D 

X05078 

3/30/95 

3/31/95 

4/1 3/95 

4/13/95 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration 

ug/L 

722450.21020/MacC 

95-1044 

1.00 

602 

Water 

BX2041319 

MB041395 

RL 

ug/L 

» 

» 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3.  106-42-3 

U 

0.4 

(m,  p  &  o) 

1 ,3,5-Trimethylbenzene 

and  95-47-6 
108-67-8 

U 

0.4 

1 ,2,4-T  rimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

» 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

Surrogate  Recovery  ((x,a, a -Trifluorotoluene):  81%  70%'130%  (QC  limits 

» 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

Analyst 


C* 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
quired  on 
port  Created  on 
Last  Recalib  on 
Multiplier 


C : \HPCHEM\2\DATA\BX20413\019R0701 .D 


SW  Tyson 
BTEX2 

X05078;l;5 


13  Apr  95  11:37  AM 
13  Apr  95  02:17  PM 
13  APR  95  02:16  AM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

19 

1 

7 

BX20413 .MTH 
BX20413 -MTH 
0 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Method  602  Data  Report 


> 


I 


75MP-28S 

X05073 

3/30/95 

3/31/95 

4/13/95 

4/13/95 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 
Method  Blank  No. 


722450.21 020/MacC 
95-1044 
1.00 
602 

Water  • 

BX2041314 

MB041395 


Sample 


Compound  Name 

Cas  Number 

Concentration 

ug/L 

RL 

ug/L 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

U 

0.4 

(m,  p  &  o) 

and  95-47-6 

1 ,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Tnmethylbenzene 

526-73-8 

U 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

Surrogate  Recovery  (a,a,a-Trifluorotoluene):  90%  70%-130%  (QC  limits 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-eiute. 

The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS:  » 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

RL  =  Reporting  Limit.  ® 

NA  =  Not  Available/Not  Applicable. 


I 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Tuired  on 
-port  Created  on 
Last  Recalib  on 
Multiplier 


C:\HPCHEM\2\DATA\BX20413\014R0701.D 


SW  Tyson 
BTEX2 

X05073;l;5 

13  Apr  95  07:50  AM 

13  Apr  95  10:13  AM 

13  APR  95  02:16  AM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

14 

1 

7 

BX20413 .MTH 
BX20413 .MTH 
0 


Evergreen  Analytical.  Inc. 

4036  Youngfield,  Wheat  Ridge.  CO  80033 
(303)  425-6021 


BTEX  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


75MP-8S 

X05072 

3/30/95 

3/31/95 

4/13/95 

4/13/95 


Client  Project  No. 
Lab  Project  No. 
EPA  Method  No. 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.21 020/MacDill 
95-1044 
602 
Water 

8X1041312,13 

MB041395 


Compound 

Spike 

Added 

(ug/L) 

Sample 

Concentration 

(ug/L) 

MS 

Concentration 

(ug/L) 

MS 

%REC 

Benzene 

20.0 

0.0 

11.0 

55 

Toluene 

20.0 

0.0 

19.1 

96 

Ethyl  Benzene 

20.0 

0.0 

18.3 

92 

m.p-Xylene 

40.0 

0.0 

37.4 

94 

o-Xylene 

20.0 

0.0 

18.4 

92 

Chlorobenzene 

20.0 

0.0 

18.0 

90 

1,3.5-TMB 

20.0 

0.0 

18.4 

92 

1 ,2.4-TMB 

20.0 

0.0 

18.3 

92 

1,2,3-TMB 

20.0 

0.0 

18.7 

94 

1,2,3,4-TeMB 

20.0 

0.0 

19.4 

97 

QC 

Limits 

%REC 


50-150 


50-148 


50-150 


50-150 


50-150 


55-135 


50-150 


50-150 


50-150 


Spike 

MSD 

QC 

Compound 

Added 

Concentration 

MSD 

RPD 

Limits 

(ug/L) 

(ug/L) 

%REC 

RPD 

%REC 

Benzene 

20.0 

10.4 

52 

5.6 

25 

50-150 

Toluene 

20.0 

18.0 

90 

5.9 

25 

50-148 

Ethyl  Benzene 

20.0 

17.4 

87 

5.0 

25 

50-150 

m,p-Xylene 

40.0 

35.1 

88 

6.3 

25 

50-150 

o-Xylene 

20.0 

17.5 

88 

5.0 

25 

50-150 

Chlorobenzene 

20.0 

17.0 

85 

5.7 

25 

55-135 

1,3,5-TMB 

20.0 

17.3 

87 

6.2 

25 

50-150 

1,2.4-TMB 

20.0 

16.8 

84 

8.5 

25 

50-150 

1 ,2,3-TMB 

20.0 

17.2 

86 

8.4 

25 

50-150 

1,2.3.4-TeMB 

20.0 

16.6 

83 

15.6 

25 

50-150 

Values  outside  of  QC  limits. 


out  of  (10)  outside  limits. 


Spike  Recovery: 


Comments; 


0  out  of  (20)  outside  limits. 


Analyst 


approved 


MS1044B.XLS 


•  • 


CD 

M 

0 

0 

rs 

0 

(5 

-Benzene 


- - 1.3.5-Trimelhylbenzene 

— -1.2.4-Trimelhylbenzene 
-1.2.3-Trime'.hylbenzene 


-1.2.3,4-Telramelhylbenzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Tuired  on 

*.^port  Created  on 
Last  Recalib  on 
Multiolier 


C:\HPCHEM\2\DATA\BX20413\012R0701.D 
SW  Tyson  Page  Number 

BTEX2  Vial  Number 

X05072MS ; 1 ; 5  Injection  Number 

Sequence  Line 

13  Apr  95  06:19  AM  Instrument  Method 

13  Apr  95  10:22  AM  Analysis  Method 

13  APR  95  02:16  AM  Sample  Amount 

1  ISTD  Amount 


1 

12 

1 

7 

BX20413 .MTH 
BX20413 .MTH 
0 


(i) 

»  « 


-Benzene 


.3.5-Trimelhyibenzene 


—  1 .2,4-Trimelhylbenzene 
.2.3-Trimelhyibenzene 


1.2.3.4  -Telramelhylbenzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C:\HPCHEM\2\DATA\BX20413\013R0701 .D 
SW  Tyson  Page  Number 

BTEX2  Vi al  Number 

X05072MSD ; 1 ; 5  Injection  Number 

Sequence  Line 

13  Apr  95  07:04  AM  Instrument  Method 

13  Apr  95  10:22  AM  Analysis  Method 

13  APR  95  02:16  AM  Sample  Amount 

1  ISTD  Amount 


1 

13 

1 

7 

BX20413 

BX20413 

0 


Evergreen  Analytical,  Inc. 

4036  Youngfield.  Wheat  Ridge.  CO  80033 
1303)  425-6021 


TOTAL  VOLATILE  HYDROCARBONS 


TVH  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


56MP-2S 

X05056 

3/29/95 

3/31/95 

4/11/95 

4/12/95 


Client  Project  No. 
Lab  Project  No. 
EPA  Method  No. 
Matrix 

Method  Blank 


I 


% 


i 


»  i 

At 


722450.21020\MAC 
95-1044 
5030/8015  Mod. 
Water 
MB041295 


»  « 


Compound 

Spike 

Added 

Img/L) 

Sample 

Concentration 

(mg/L) 

MS 

Concentration 

Img/L) 

MS 

%REC 

QC 

Limits 

%REC 

Gasoline 

2.00 

0.00 

2.07 

104% 

60-140 

0  9  •  < 


Compound 

Spike 

Added 

(mg/L) 

MSD 

Concentration 

(mg/L) 

MS 

%REC 

RPD 

Q 

Lin 

RPD 

C 

lits 

%REC 

Gasoline 

2.00 

1.95 

98% 

6 

50 

60-140 

•  =  Values  outside  of  QC  limits. 


RPD: 

0 

out  of 

(1) 

outside  limits. 

Spike  Recovery: 

0 

out  of 

(2) 

outside  limits. 

Comments:  NA  =  Not  analyzed/not  applicable. 


»  « 


»  < 


•  •  •  •  • 


•  • 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C:\HPCHEM\l\DATA\tvh0412\011F0101.D 
Dawn  N.  Guildner  Page  Number 


TVH 

X05056  MS 

12  Apr  95 
12  Apr  95 


06:01  AM 
10:04  AM 


12  APR  95  10:00  AM 
1 


Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

11 

1 

1 

TVHIBA 
TVH0412 -M 
0 


uodecane 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
'n  Time  Bar  Code 
luired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C;\HPCHEM\l\DATA\tvh0412\012F0101 -D 
Dawn  N.  Guildner  Page  Number 


TVH 

X05056  MSD 

12  Apr  95  06:37  AM 

12  Apr  95  10:05  AM 

12  APR  95  10:00  AM 
1 


Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

12 

1 

1 

TVKIBASE.MTH 
TVK0412 -MTH 
0 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

TOTAL  VOLATILE  HYDROCARBONS 
TVH  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


75MP-8S 

X05074,75 

3/30/95 

3/31/95 

4/13/95 

4/1  3/95 


Client  Project  No. 
Lab  Project  No. 
EPA  Method  No. 
Matrix 

Method  Blank 


» 


» 


<%■ 


722450.21020\MAC 

95-1044 

5030/8015  Mod.  I 

Water 

MB041295 

MB041395 


Compound 

Spike 

Added 

(mg/L) 

Sample 

Concentration 

(mg/L) 

MS 

Concentration 

(mg/L) 

MS 

%REC 

QC 

Limits 

%REC 

Gasoline 

2.00 

0.00 

1.89 

95% 

60-140  1 

Compound 

Spike 

Added 

(mg/L) 

MSD 

Concentration 

(mg/L) 

MS 

%REC 

RPD 

Q 

Lin 

RPD 

C 

tits 

%REC 

Gasoline 

2.00 

1.65 

83% 

14 

50 

60-140 

*  =  Values  outside  of  QC  limits. 


RPD: 


0  out  of  (1) 


outside  limits. 


Spike  Recovery; 


0  out  of  (2) 


outside  limits. 


» 


Comments:  NA  =  Not  analyzed/not  applicable. 


» 


•  •  • 


•  • 


•  • 


Data  File  Name 
Operator 
Instrument 
Sample  Name 

Time  Bar  Code 
juired  on 

Keport  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\l\DATA\tvh0413\012F0101 . D 
Dawn  N.  Guildner  Page  Number 


TVH 

X05074  MS 

13  Apr  95  04  :  48  PM 

14  Apr  95  09:48  AM 

13  APR  95  02:21  PM 

1 


Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

12 

1 

1 

TVHIBASE  . 
TVH0413 .M 
0 


PROJECT  #  95-1044  CLIENT  #  MATRIX  SPIKE  WATER 


►-1  2 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Samole  Info 


C : \HPCHEM\l\DATA\tvh0413\013F0101 .  D 


Dawn  N.  Guildner 
TVH 

X05075  MSD 

13  Apr  95  05:24  PM 

14  Apr  95  09:48  AM 

13  APR  95  02:21  PM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

13 

1 

1 

TVHIBA 

TVH0413 

0 


PROJECT  #  95-1044  CLIENT  #  MATRIX  SPIKE  DUP  WATER 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


^  Method  602  Data  Report  ^ 


» 


Client  Sample  Number 

Field  Blank 

Client  Project  No. 

722450.21 020/MacDill 

4r 

Lab  Sample  Number 

X05077 

Lab  Project  No. 

95-1044 

Date  Sampled 

3/30/95 

Dilution  Factor 

1.00 

Date  Received 

3/31/95 

Method 

602 

Date  Prepared 

4/13/95 

Matrix 

Water 

i 

Date  Analyzed 

4/13/95 

Lab  File  No. 

BX2041316 

Method  Blank  No. 

MB041395 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

ug/L 

ug/L 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

» 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

U 

0.4 

^  (m,  p  &  o) 

and  95-47-6 

• 

1 ,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

1 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

Surrogate  Recovery  (a,a,a-Trifluorotoluene):  84%  70%-1 30%  (QC  limits) 


» 

Note;  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS:  » 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 

Limit  (RL).  ^ 

RL  =  Reporting  Limit. 


Data  File  Name  :  C:\HPCHEM\2\DATA\BX20413\016R0701.D  ' 

Operator  :  SW  Tyson  Page  Number  :  l 

Instrument  :  BTEX2  Vial  Number  :  16 

Sample  Name  :  X05077;l;5  Injection  Number  ;  1 

Run  Time  Bar  Code :  Sequence  Line  :  7 

Acquired  on  :  13  Apr  95  09:20  AM  Instrument  Method:  BX20413 

Report  Created  on:  13  Apr  95  10:11  AM  Analysis  Method  :  BX20413 

Last  Recalib  on  :  13  APR  95  02:16  AM  Sample  Amount  :  0 

Multiplier  :  1  ISTD  Amount  : 


EVERGREEN  ANALYTICAL,  INC. 

4036  Younglield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Method  602  Data  Report 


» 


I 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


Rinseate  Blank 

X05076 

3/30/95 

3/31/95 

4/13/95 

4/13/95 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 
Method  Blank  No. 


722450.21 020/MacDiil  if 

95-1044 
1.00 
602 

Water  ® 

BX2041315 

MB041395 


Sample 


Compound  Name 

Cas  Number 

Concentration 

ug/L 

RL 

ug/L 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

U 

0.4 

(m,  p  &  o) 

and  95-47-6 

*1 ,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

1,2,3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

Surrogate  Recovery  (a, a,a-Trifluorotoluene):  92%  70%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

RL  =  Reporting  Limit. 

JA  =  Not  Available/Not  Applicable. 


Analyst 


•  •  •  • 


» 


i 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Mult ipl ier 


C:\HPCHEM\2\DATA\BX20413\015R0701.D 


SW  Tyson 
BTEX2 

X05076;l;5 


13  Apr  95  08:35  AM 
13  Apr  95  10:11  AM 
13  APR  95  02  : 16  AM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


1 

15 

1 

7 

BX20413 

BX20413 

0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Method  602  Data  Report 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Prepared 

Date  Analyzed 

Compound  Name 

Trip  Blank 

X05070 

NA 

3/31/95 

4/1 2/95 

4/12/95 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Method  Blank  No. 

Sample 

Concentration 

ug/L 

722450.21 020/MacDill 
95-1044 

1.00 

602 

Water 

BX1041224 

MB041295 

RL 

ug/L 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 
(m,  p  8i  o) 

108-38-3,  106-42-3 
and  95-47-6 

U 

0.4 

^1,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

u 

0.4 

1 ,2,3-T  rimethylbenzene 

526-73-8 

u 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

u 

0.4 

Surrogate  Recovery  (a,a,a-Trifluorotoluene):  77% 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak. 

QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

70%-130%  (QC  limits) 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

RL  =  Reporting  Limit. 

'A  =  Not  Available/Not  Applicable.  » 


Analyst 


■V 


proved 


%  Recovery  (TFT  Surrogate) 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C : \HPCHEM\1\DATA\BX10412\024F0901 . D 
S.W.  Tyson  Page  Number 

BTEXl  Vial  Number 

X05070;l;5  Injection  Number 

Sequence  Line 

12  Apr  95  04:20  PM  Instrument  Method 

28  Apr  95  07:41  PM  Analysis  Method 

28  APR  95  07:11  PM  Sample  Amount 

1  I STD  Amount 

Project  #  95-1044  Client  #  Trip  Blank  Water 


1 

24 

1 

9 

BX10412 

BX10412B 

0 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Method  602  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


Trip  Blank 

X05084 

NA 

3/31/95 

4/13/95 

4/13/95 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 
Method  Blank  No. 


722450.21020/MacDill 

95-1044 

1.00 

602 

Water 

BX2041326 

MB041395 


Compound  Name 


Benzene 


Cas  Number 


71-43-2 


Sample 

Concentration 

ug/L 

U 


Toluene 


108-88-3 


Chlorobenzene 


108-90-7 


Ethyl  Benzene 


100-41-4 


Total  Xylenes 
^  (m,  p  &  o) 

1 ,3,5-Trimethylbenzene 


108-38-3,  106-42-3 
and  95-47-6 
108-67-8 


1 ,2,4-Trimethylbenzene 


95-63-6 


1,2,3-Trimethylbenzene 


526-73-8 


1 ,2,3,4-Tetramethylbenzene 


488-23-3 


Surrogate  Recovery  (a,a,a-TrifIuorotoluene): 

Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  RL  is  for  a  single  peak. 


70%-130%  (QC  limits) 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  anafyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

■’L  =  Reporting  Limit. 

,A  =  Not  Available/Not  Applicable. 


Analyst 


\Approved^ 


•  • 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\2\DATA\BX20413\026R0101.D 


SW  Tyson 
BTEX2 

X05084;l;5 

13  Apr  95  05:00  PM 

13  Apr  95  05:25  PM 

13  APR  95  02:16  AM 
1 

Project  #  95-1044 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 

Client  #  Trip  Blank  Water 


1 

26 

1 

1 

BX20413 
BX20413 . Mi 
0 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Method  602  Data  Report 
Method  Blank  Report 


Method  Blank  Number 

Date  Prepared 

Date  Analyzed 

Compound  Name 

:  MB041295 
:  4/12/95 
:  4/12/95 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Sample 

Concentration 

ug/L 

722450.21020/MacDill 

95-1044 

1.00 

602/8020 

Water 

BX1041211 

RL 

ug/L 

» 

» 

4 

« 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

0.7 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

0.4 

0.4 

(m,  p  &  o) 

and  95-47-6 

• 

f,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

Surrogate  Recovery  (G^a,a-TrifIuorotoluene):  90%  70%-1 30%  (QC  limits) 


Note:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute. 
The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS: 


»  « 


E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 


Limit  IRL). 

RL  =  Reporting  Limit. 

\  =  Not  Available/Not  Applicable. 


Analyst 


•  •  • 


Recovery  (TFT  Surrogate) 


toluene 


>■ 

h 

C 


I 


H 

01 


H 

>m,p-Xylene  - 


■i.3.5-Tfimethylben2eff^ 


0 


01 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C:\HPCHEM\1\DATA\BX10412\011F0801.D 
S.W.  Tyson  Page  Number  :  1 

BTEXl  Vial  Number  :  11 

MB041295  Injection  Number  :  1 

Sequence  Line  :  8 

12  Apr  95  08:00  AM  Instrument  Method;  BX10408 

28  Apr  95  07:32  PM  Analysis  Method  :  BX10412B 

28  APR  95  07:11  PM  Sample  Amount  :  0 

1  ISTD  Amount  : 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


I 


Method  602  Data  Report 

Method  Blank  Report  | 


Method  Blank  Number 

Date  Prr-pared 

Date  Analyzed 

Compound  Name 

:  MB041395 
:  4/13/95 
:  4/13/95 

Cas  Number 

Client  Project  No. 

Lab  Project  No. 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Sample 

Concentration 

ug/L 

722450. 21020/MacDill 
95-1044 

1.00 

602/8020 

Water 

BX2041309 

RL 

ug/L 

Benzene 

71-43-2 

U 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethyl  Benzene 

100-41-4 

U 

0.4 

Total  Xylenes 

108-38-3,  106-42-3 

U 

0.4 

(m.  p  &  o) 

and  95-47-6 

f,3,5-Trimethylbenzene 

108-67-8 

U 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

1 ,2.3,4-Tetramethylbenzene 

488-23-3 

U 

0.4 

Surrogate  Recovery  (a,a,a-Trifluorotoluene);  99%  70%-130%  (QC  limits) 

Note:  Total  Xylenes  consist  of  three  isomers,  tviro  of  which  co-elute. 

The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS:  » 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 


•  •  • 


u 


01 


01 


>1 


CD 


0 


% 

0 

i) 


)aca  File  Name 
Operator 
nstrument 
Sample  Name 
'.un  Time  Bar  Code 


C:\HPCHEM\2\DATA\BX20413\009R0701.D 


SW  Tyson 

BTEX2 

MB041395 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 


cquired  on 

13 

Apr 

95 

04  :  04 

AM 

Instrument  Method: 

BX20413  .M’ 

eport  Created  on: 

13 

Apr 

95 

09  :  48 

AM 

Analysis  Method  : 

BX20413 .MTn 

ast  Recalib  on  : 

13 

APR 

95 

02  :  16 

AM 

Sample  Amount  : 

0 

ultiplier 

1 

I STD  Amount  : 

1 

9 

1 

7 


•  • 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  VOLATILE  HYDROCARBONS  (TVH)  ^ 

Laboratory  Control  Sample  (LCS) 


» 


LCS  Number 

Date  Prepared 

Date  Analyzed 
Sequence  Number 

:  LCS041295 

;  4/11/95 
;  4/12/95 

:  TVH8 

Matrix 

Method  Number 

:  WATER 

:  5030/MOD.8015 

Compound 

Name 

Theoretical 

Concentration 

mg/L 

LCS 

Concentration 
mg/  L 

LCS 

% 

Recovery 

QC  Limit 
%  Recovery 

Gasoline 

5.00 

5.22 

104% 

70%-130% 

f 


» 


» 


QUALIFIERS 

U  =  TVH  analyzed  for  but  not  detected. 

B  =  TVH  found  in  blank  as  well  as  sample  (blank  data  should  be  compared). 
E  =  Extrapolated  value. 

NA  =  Not  Available. 


I 


Analyst 


Approved 


I 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C : \HPCHEM\l\DATA\tvh04l2\00 
Dawn  N.  Guildner 
TVH 

LCS041295 

12  Apr  95  04:13  AM 

12  Apr  95  10:04  AM 

12  APR  95  10:00  AM 
1 


8F0101 .D 

Page  Number  :  1 

Vial  Number  :  8 

Injection  Number  :  1 
Sequence  Line  :  1 
Instrument  Method:  TVHIBASE 
Analysis  Method  :  TVH0412.Mi 
Sample  Amount  :  0 
I STD  Amount  : 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  VOLATILE  HYDROCARBONS  (TVH) 
Laboratory  Control  Sample  (LCS) 


LCS  Number 

Date  Prepared 

Date  Analyzed 
Sequence  Number 

;  LCS041395 
:  4/12/95 
:  4/13/95 
:  TVH8 

Matrix 

Method  Number 

:  WATER 
;  5030/MOD.8015 

» 

Compound 

Name 

Theoretical 

Concentration 

mg/L 

LCS 

Concentration 
mg/  L 

LCS 

% 

Recovery 

QC  Limit 
%  Recovery 

Gasoline 

5.00 

5.17 

103% 

70%-130% 

» 

f 


I 


I 


QUALIFIERS 

U  =  TVH  analyzed  for  but  not  detected.  I 

B  =  TVH  found  in  blank  as  well  as  sample  (blank  data  should  be  compared). 

E  =  Extrapolated  value. 

IMA  =  Not  Available. 


Approved 


w 

(J 

•  CJl 

0) 

0) 

0 

0 

0 

0 

0 

0 

0 

(T) 

(I 

(II 

a 

(B 

(!) 

(B 

t  ,  ... 

f 

-1. _ 1 _ 1 _ 1 _ i_ 

Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C : \HPCHEM\1\DATA\TVH0413\008F0101 . D 


Dawn  N.  Guildner 
TVH 

t_csoq/  3,-75' 

13  Apr  95  02:24  PM 

13  Apr  95  02:48  PM 

13  Apr  95  02:21  PM 

1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
ISTD  Amount 


TVHIBASF 
TVK0413 . 
0 


EVERGREEN  ANALYTICAL,  INC. 
4036  Youngfield  St.  Wheat  Ridge,  CO 

(303) 425-6021 


80033 


Anions 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


3/29,30/95 

3/31/95 

3/31/95 

3/31/95 


Client  Project  ID. 
Lab  Project  No. 
Method 
Matrix 

Detection  Limit 


722450 .21020 
/MacDill  AFB 
95-1044 
EPA  300.0 
Water 
0.250  mg/L 


Evergreen 
Sample  tt 


Client 
Sample  ID 


Chloride  (ma/L) 


X05056 
X05057 
X05060 
X05063 
X05066 
X05067 
X05068 
X05069 
X05071 
X05072 
X05072  dup 


56MP-2S 
56MP-7S 
MD56-MW4 
MD75-MW5 
MD75-MW1 
75MP-5D 
75MP-6D 
MD75-MW2 
75MP-8D 
75MP-8S 
75MP-8S  dup 


Method  blank  (3-31-95) 


45 . 3 

32.8 

24.9 

12.3 
6.27 

10.3 
12.2 
12 . 6 
12.6 
12 . 5 
12.5 

<0.250 


duality  Assurance 


Spike 

Amount 

Sample 

Result 

Spike 

Result 

g, 

*0 

(ma/L) 

(ma/L) 

(ma/L) 

Recove 

X05074 

75MP-8S 

Matrix  Spike 

10 . 0 

12.5 

23.4 

109 

X05075 

75MP-8S 

10.0 

12 . 5 

22 . 9 

104 

Matrix  Spike  Dup 
MS/MSD  RPD 
X05072/X05072  Dup  RPD 


4 .89 


0 . 160 


Analyst 


Approved 


•  • 


EVERGREEN 

ANALYTICAL,  INC. 

1 

4036  Youngfield  St. 

Wheat  Ridge,  CO 

80033 

(303)425-6021 

• 

Anions  ’ 

722450.21020 

( 

Date 

Sampled  :  3/29,30/95 

Client  Project  ID. 

:  /MacDill  AFB 

Jir 

Date 

Received  :  3/31/95 

Lab  Project  No. 

:  95-1044 

Date 

Prepared  :  3/31/95 

Method 

:  EPA  300.0 

Date 

Analyzed  ;  3/31/95 

Matrix 

:  Water 

Detection  Limit 

:  0.250  mg/L 

\ 

Evergreen  Client 

Samnle  # 

Sample  ID 

Chloride  (ma/L) 

X05073 

75MP-28S 

12 . 2 

1 

X05078 

75MP-9D 

4 . 80 

X05079 

75MP-9S 

8 . 20 

X05080 

MD75-MW13 

14 . 9 

X05081 

MD75-MW11 

20 . 8 

» 

X05082 

MD75-MW10 

9.01 

X05083 

MD75-MW9 

8.21 

» 


» 


» 


•  •••••• 


•  • 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 


(303)425-6021 

Anions 

722450.21020 

Date 

Sampled 

3/29,30/95 

Client  Project  ID. 

:  /MacDill  AFB 

Date 

Received 

3/31/95 

Lab  Project  No. 

:  95-1044 

Date 

Prepared 

3/31/95 

Method 

:  EPA  300 . 0 

Date 

Analyzed 

3/31/95 

Matrix 

Detection  Limit 

:  Water 
;  0.076  mg/L 

Evergreen  Client 


Sample 

Sample  ID 

Nitrite-N  (ma/L) 

X05056 

56MP-2S 

<0.076 

X05057 

56MP-7S 

<0.076 

X05060 

MD56-MW4 

<0 . 076 

X05063 

MD75-MW5 

<0 . 076 

X05066 

MD75-MW1 

<0 . 076 

X05067 

75MP-5D 

<0 . 076 

X05068 

75MP-6D 

<0.076 

X05069 

MD75-MW2 

<0 . 076 

X05071 

75MP-8D 

<0 . 076 

X05072 

75MP-8S 

<0.076 

X05072 

dup 

75MP-8S  dup 

<0.076 

Method 

blank 

(3-31-95) 

<0.076 

Quality  Assurance** 


Spike 

Sample 

Spike 

Amount 

Result 

Result 

% 

(ma/L) 

(ma/L) 

(ma/L) 

Recoverv 

X05074 

75MP-8S 

10.0 

<0 . 250 

10.2 

102 

Matrix  Spike 

X05075 

75MP-8S 

10.0 

<0.250 

9.86 

98.6 

Matrix  Spike  Dup 

MS/MSD  RPD 

3 . 68 

X05072/X05072 

1  Dup  RPD 

NC 

*  * 

NC 


Quality  assurance  results  reported  as  Nitrite  (NOj)  . 

Not  calculated  because  sample  and/or  duplication  results  below 
detection  limit. 


Analyst 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 


Date 

Sampled 

3/29,30/95 

(303)425-60-21 

Anions 

Client  Project  ID. 

722450 .21020 
:  /MacDill  AFB 

Date 

Received  :  3/31/95 

Lab  Project  No. 

:  95-1044 

Date 

Prepared 

3/31/95 

Method 

;  EPA  300.0 

Date 

Analyzed  :  3/31/95 

Matrix 

:  Water 

Evergreen 
Samole  it 

Client 

Sample  ID 

Detection  Limit 

Nitrite-N  (ma/L) 

:  0.076  mg/L 

X05073 

75MP-28S 

<0 . 076 

X05078 

75MP-9D 

<0 . 076 

X05079 

75MP-9S 

<0 . 076 

X05080 

MD75-MW13 

<0 . 076 

X05081 

MD75-MW11 

<0 . 076 

X05082 

MD75-MW1Q 

<0 . 076 

X05083 

MD75'MW9 

<0 . 076 

EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)425-6021 


fj 


Anions 


Date  Sampled  :  3/29,30/95 
Date  Received  :  3/31/95 
Date  Prepared  :  3/31/95 
Date  Analyzed  :  3/31/95 


722450.21020 
Client  Project  ID.  :  /MacDill  AFB 
Lab  Project  No.  :  95-1044 

Method  :  EPA  300.0 

Matrix  ;  Water 

Detection  Limit  :  0.056  mg/L 


Evergreen 


Client 
Sample  ID 


Nitrate-N 


X05056 

56MP-2S 

<0 . 056 

X05057 

56MP-7S 

<0 . 056 

X05060 

MD56-MW4 

0 . 195 

X05063 

MD75-MW5 

<0.056 

X05066 

MD75-MW1 

<0 . 056 

X05067 

75MP-5D 

<0.056 

X05068 

75MP-6D 

<0.056 

X05069 

MD75-MW2 

0 . 080 

X05071 

75MP-8D 

0 . 060 

XQ5072 

75MP-8S 

0 . 990 

X05072  dup 

75MP-8S  dup 

0 . 973 

Method  blank  (3-31-95)  <0.056 


X05074 

X05075 


X05072/X05072  Dup  RPD  1.61 

**  =  Quality  assurance  results  reported  as  Nitrate  (NO3)  . 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80(j33 

(303)425-6021 


Anions 


Date 

Sampled 

3/29,30/95 

Client  Project  ID. 

722450 .21020 
:  /MacDill  AFB 

Date 

Received 

3/31/95 

Lab  Project  No. 

:  95-1044 

Date 

Prepared 

3/31/95 

Method 

:  EPA  300.0 

Date 

Analyzed 

3/31/95 

Matrix 

:  Water 

Detection  Limit 

:  0.056  ma/L 

Evergreen  Client 

Sample  #  Sample  ID  Nitrate-N  (mg/L) 


X05073 

75MP-28S 

0 . 959 

X05078 

75MP-9D 

<0 . 056 

X05079 

75MP-9S 

<0 . 056 

X05080 

MD75-MW13 

<0 . 056 

X05081 

MD75-MW11 

<0 . 056 

X05082 

MD75-MW10 

<0 . 056 

X05083 

MD75-MW9 

0 . 069 

EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 

(303)425-6021 

r 

'  Anions 


» 


4 


€) 


« 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


:  3/29,30/95 
:  3/31/95 
:  3/31/95 
:  3/31/95 


Client  Project  ID. 
Lab  Project  No. 
Method 
Matrix 

Detection  Limit 


722450 .21020 
/MacDill  AFB 
95-1044 
EPA  300.0 
Water 
0.250  mg/L 


♦ 


K  « 


Evergreen  Client 

Sample  #  Sample  in 


X05056 

56MP-2S 

X05057 

56MP-7S 

X05060 

MD56-MW4 

X05063 

MD75-MW5 

X05066 

MD75-MW1 

X05067 

75MP-5D 

X05068 

75MP-6D 

X05069 

MD75-MW2 

X05071 

75MP-8D 

X05072 

75MP-8S 

X05072  dup 

75MP-8S  dup 

Method  blank  (3-31-95) 


Sulfate  (mg/D 


331 

108 

104 

27 . 8 
15.2 

7.41 

2.16 

25 . 8 
9.21 

28.4 

28.5 

<0.250 

Quality  Assurance 


Spike 

Sample 

Spike 

Amount 

Result 

Result 

5, 

O 

(ma/L) 

(ma/L) 

(ma/L) 

Recovery 

X05074 

75MP-8S 

10 . 0 

28.4 

39.4 

110 

Matrix  Spike 

X05075 

75MP-8S 

10.0 

28.4 

39.3 

109 

Matrix  Spike  Dup 
MS/MSD  RPD 
X05072/X05072  Dup  RPD 


I 


I 


» 


4 


4 


4 


4 


4 


4 


{ 


4036 


80033 


EVERGREEN  ANALYTICAL,  INC. 
Youngfield  St.  Wheat  Ridge,  CO 
(303)425-6021 


Anions 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


3/29,30/95 

3/31/95 

3/31/95 

3/31/95 


Client  Project  ID. 
Lab  Project  No. 
Method 
Matrix 

Detection  Limit 


722450 . 21020 
/MacDill  AFB 
95-1044 
EPA  300.0 
Water 
0.250  mg/L 


»  « 


Ar 


Evergreen 
Sam.Dle  # 

Client 

Samole  TO 

Sulfate  (ma/L) 

X05073 

75MP-28S 

28 . 9 

X05078 

75MP-9D 

12 . 1 

X05079 

75MP-9S 

20 . 2 

X05080 

MD75-MW13 

30 . 7 

X05081 

MD75-MW11 

65.8 

X05082 

MD75-MW10 

10 . 3 

X05083 

MD75-MW9 

1.46 

•  ••••••• 


•  • 


( 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)425-6021 


Miscellaneous  Analyses 


722450 .21020 


Date  Sampled 

:  3/29,30/95 

Client  Project  ID.  :  /MacDill  AFB 

Date  Received 

:  3/31/95 

Lab  Project 

No.  :  95-1044 

Date  Prepared 

:  3/31/95 

Matrix 

:  5.00  mgCaCOj/L 

Date  Analyzed 

:  3/31/95 

Method 

:  EPA  310.1 

Evergreen 

Client 

Total  Alkalinity 

Samole  # 

Samole  ID 

Matrix 

(maCaCO,/L) 

X05057 

56MP-7S 

Water 

152 

X05060 

MD56-MW4 

Water 

166 

X05063 

MD75-MW5 

Water 

119 

X05072 

75MP-8S 

Water 

116 

X05072  Dup 

75MP-8S  Dup 

Water 

117 

X05073 

75MP-28S 

Water 

117 

X05081 

MD75-MW11 

Water 

41 . 8 

Method  Blank 

(3/31/95) 

<5 . 00 

Oualitv  Assurance 

True  Value 

Result  % 

(mcrCaCO,/L) 

(maCaC0,/L)  Recoverv 

APG  Minerals 

Reference 

11.8 

11.1  93.4 

Lot  #13862 


/IZ  /  4. 

Analyst  y 


80033 


EVERGREEN  ANALYTICAL,  INC. 
4036  Youngfield  St.  Wheat  Ridge,  CO 

(303)425-6021 


Total 

Organic  Carbon 

Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

;  3/29,30/95 
:  3/31/95 
:  4/3/95 
:  4/3/95 

Client  Project  ID 
Lab  Project  No. 
Method 

Detection  Limit 

722450-21020 
.  ;  /MacDill  AFB 

:  95-1044 
:  EPA  415.1 
:  1.00  mgC/L 

Evergreen 

Samole  # 

Client 
Samole  ID 

Matrix 

mg  C/Liter 

X05057 

56MP-7S 

Water 

20 . 0 

X05060 

MD56-MW4 

Water 

10 . 5 

X05063 

MD75-MW5 

Water 

7.42 

X05072 

75MP-8S 

Water 

5 . 18 

X05072  dup 

75MP-8S  dup 

Water 

5.24 

X05073 

75MP-28S 

Water 

5.28 

X05079 

75MP-9S 

Water 

4.68 

Method  Blanlc  4/3/95 

<1 . 00 

» 


» 


» 


» 


I 


Quality  Assurance 


True  Value 
(mg  C/L) 


Result  % 

(mg  C/L)  Recovery 


Spex  Demand  Reference 
Lot  2-7  DEM 


Analyst 


40.9  45.9  112 


•  • 


•  •  • 


I 


•  • 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


BTEX  Data  Report 
Laboratory  Control  Sample  (LCS) 


LCS  Number 

Date  Extracted/Prepared 

Date  Analyzed 

Spike  Amount  (ug/L) 

Compound  Name 

:  LCS041295 
:  4/12/95 
:  4/12/95 
:  20.0 

Cas 

Number 

Dilution  Factor 
Method 

Matrix 

Lab  File  No. 

LCS 

Concentration 

ug/L 

LCS 

% 

Recovery 

:  1.00 
:  602 

:  Water 

:  BX1041210 

QC  Limit 
%  Recovery 

Benzene 

71-43-2 

16.5 

82.5 

71.0-119.0* 

Toluene 

108-88-3 

16.5 

82.5 

73.0-111.0* 

Chlorobenzene 

108-90-7 

17.4 

87.0 

64.0-119.0* 

Ethyl  Benzene 

100-41-4 

17.0 

85.0 

75.0-114.0* 

m,p-Xylene 

108-38-3 

17.2 

86.0 

75.0-114.0* 

106-42-3 

o-Xylene 

95-47-6 

16.5 

82.5 

64.0-119.0* 

1 ,3,5-Trimethylbenzene 

108-67-8 

16.3 

81.5 

50.0-150.0 

1 ,2,4-Trimethylbenzene 

95-63-6 

17.3 

86.5 

50.0-150.0 

1 .2,3-T  rimethylbenzene 

526-73-8 

21.5 

107.5 

50.0-150.0 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

17.6 

88.0 

50.0-150.0 

Surrogate  Recovery  (a,a,a-TrifIuorotoluene): 

97% 

70%-130%  (QC  limits) 

*  =  Limits  established  4/3/95  KSC 


QUALIFIERS: 


E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 


NA  =Not  available/Not  analyzed. 


Analyst 


-Benzene 


-Toluene 


{TFT  Surrogate) 


- - 1,3.5-Tnmelhylbenzene 

-1,2,4  -Trimelhylbenzene 
-1,2,3  -Trimelhylbenzene 


-1 ,2,3,4-TetramethyIbenzene 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


C;\HPCHEM\1\DATA\BX10412\010F0801 .D 
S.W.  Tyson  Page  Number 

BTEXl  Vial  Number 

LCS041295  Injection  Number 

Sequence  Line 

12  Apr  95  07:21  AM  Instirument  Method 

28  Apr  95  07:26  PM  Analysis  Method 

28  APR  95  07:11  PM  Sample  Amount 

1  I STD  Amount 


1 

10 

1 

8 

BX10408 . 
BX10412B.I 
0 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

BTEX  Data  Report 
Laboratory  Control  Sample  (LCS) 


LCS  Number 

Date  Extracted/Prepared 

Date  Analyzed 

Spike  Amount  (ug/L) 

Compound  Name 

:  LCS041395 
:  4/13/95 
:  4/13/95 
:  20.0 

Cas 

Number 

Dilution  Factor 
Method 

Matrix 

Lab  File  No. 

LCS 

Concentration 

ug/L 

LCS 

% 

Recovery 

:  1.00 
:  602 
:  Water 
:  8X2041308 

QC  Limit* 

%  Recovery 

Benzene 

71-43-2 

18.0 

90.0% 

71.0%-119.0% 

Toluene 

108-88-3 

18.7 

93.5% 

73.0%-111.0% 

Chlorobenzene 

108-90-7 

19.0 

95.0% 

64.0%-119.0% 

Ethyl  Benzene 

100-41-4 

19.3 

96.5% 

75.0%-114.0% 

m,p-Xylene 

108-38-3 

106-42-3 

20.1 

101% 

75.0%-114.0% 

^-Xylene 

95-47-6 

18.9 

94.5% 

64.0%-119.0% 

1,3,5-Trimethylbenzene 

108-67-8 

19.7 

93.5% 

68.0%-101.0% 

1,2,4-Trimethylbenzene 

95-63-6 

20.3 

102% 

61.0%-88.0% 

1 ,2,3-Trimethylbenzene 

526-73-8 

15.1 

76% 

63.0%-101.0% 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

19.7 

98.5% 

58.0%-102.0% 

Surrogate  Recovery  (a,a,a-Trifluorotoluene): 

101% 

70%-130%  (QC  limits) 

I 


% 


(§) 


» 


I 


» 


I 


*  =  Limits  established  4/3/95  KSC 


QUALIFIERS: 

E  =  Extrapolated  value 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting 
Limit  (RL). 

NA  =Not  available/Not  analyzed. 


» 


» 


•  •  •  •  • 


•  • 


01 

0 

0 


—  1.3.5  Tnmelhylbenzene 

- 1.2,4-Trimethylbenzene 

,2.3-Trimethylbenzene 


-1.2,3, 4-Telramelhylbenzene 


lata  File  Name 
iperator 
nstrument 
ample  Name 
un  Time  Bar  Code 
•cquired  on 
eport  Created  on 
ast  Recalib  on 
ultiplier 


C ; \HPCHEM\2\DATA\BX20413\008R0701  .D 


SW  Tyson 

BTEX2 

LCS041395 

13  Apr  95  03:20  AM 
13  Apr  95  09:47  AM 
13  APR  95  02:16  AM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


BX20413 .K 
BX20413 .MTK 
0 


EVERGREEN  ANALYTICAL.  INC.  ► 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


I 


TOTAL  VOLATILE  HYDROCARBONS  (TVH-GASOLINE) 


QUALIFIERS 

U  =  TVH  analyzed  for  but  not  detected. 
B  =  TVH  found  in  blank. 

E  =  Extrapolated  value. 


Date  Sampled 

:  3/29,30/95 

Client  Project  Number 

:  722450.2 1020/MACDILL 

Date  Received 

:  3/31/95 

Lab  Project  Number 

:  95-1044 

Date  Prepared 

:  4/11,13/95 

Matrix 

:  Water 

Date  Analyzed 

:  4/12,13/95 

Method  Number 

:  5030/Mod. 801 5 

Evergreen 

Client 

Surrogate 

TVH 

RL 

Sample  # 

Sample  # 

Recovery 

mg/L 

mg/L 

MB041295 

METHOD  BLANK 

100% 

U 

0.1 

MB041395 

METHOD  BLANK 

100% 

U 

0.1 

X05056 

56MP-2S 

100% 

U 

0.1 

X05057 

56MP-7S 

96% 

U 

0.1 

X05057  DUP 

56MP-7S 

97% 

U 

0.1 

X05060 

MD56-MW4 

98% 

U 

0.1 

X05063 

MD75-MW5 

93% 

U 

0.1 

X05066 

MD75-MW1 

89% 

U 

0.1 

X05067 

75MP-5D 

95% 

U 

0.1 

X05068 

75MP-6D 

92% 

0.1 

0.1 

X05068  DUP 

75MP-6D 

92% 

0.1 

0.1 

X05069 

MD75-MW2 

88% 

U 

0.1 

X05071 

75MP-8D 

84% 

u 

0.1 

X05072 

75MP-8S 

85% 

u 

0.1 

X05072  DUP 

75MP-8S 

85% 

u 

0.1 

X05073 

75MP-28S 

96% 

u 

0.1 

X05078 

75MP-9D 

99% 

u 

0.1 

X05079 

75MP-9S 

99% 

u 

0.1 

X05080 

MD75-MW13 

73% 

u 

0.1 

X05081 

MD75-MW11 

97% 

u 

0.1 

X05082 

MD75-MW10 

95% 

0.5 

0.1 

X05083 

MD75-MW9 

96% 

i.2 

0.1 

Approved 


TVH104A.XLS 


(• 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 


E : \HPCHEM\1\DATA\TVH0413\023F0101 . D 


Dawn  N.  Guildner 
TVH 

X05063;l;5 


13  Apr  95  11:24  PM 

17  Apr  95  09:51  AM 

13  APR  95  02:21  PM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 

hens  - 


1 

23 

1 

1 

TVHIBAI 
TVH0413 .M 
0 


w 

0 


01 


01 

0 


0 


CO 


Data  File  Name 
Operator 
Instrument 
Sample  Name 
■n  Time  Bar  Code 
juired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C:\HPCHEM\l\DATA\tvh0412\021F0101.D 


Dawn  N.  Guildner 
TVH 

x05066;l;5 

12  Apr  95  01:00  PM 

13  Apr  95  09:37  AM 

12  APR  95  10:00  AM 
1 


Page  Number 
Vial  Number 
Injection  Number 
Sequence  Line 
Instrument  Method 
Analysis  Method 
Sample  Amount 
I STD  Amount 


1 

21 

1 

1 

TVHIBASE.MTH 
TVH0412 -MTH 
0 


PROJECT  #  95-1044  CLIENT  #  MD75-MW1  WATER 


01 

Q 

CD 

0 

0 

0 

0 

a 

(1 

(1) 

(L 
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Derivation  of  values  used  to  compute  decay  rate  constants: 
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Dispersivity  (aj:  The  longitudinal  dispersivity  value  of  40  feet  used  in  the  initial 
calibrated  Bioplume  II  model  was  used.  Use  of  a  dispersivity  equal  to  25  feet  (as  used 
in  the  final  calibrated  model)  reduces  the  computed  decay  rates  by  approximately  1 1  to 
12  percent.  ^ 

Contaminant  Velocity  (v^):  The  average  advective  groundwater  velocity  of  0.06 
ft/day  computed  in  Section  3.5  was  divided  by  the  retardation  coefficient  used  in  the 
calibrated  Bioplume  II  models  (1.3)  to  compute  the  advective  contaminant  migration 
velocity  of  0.05  ft/day. 
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FIRST-ORDER  RATE  CONSTANT  CALCULATION 

USING  THE  METHOD  OF  BUSCHECK  AND  ALCANTAR  (1995) 

SITE  57  (PUMPHOUSE  75) 
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where 
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L'v  =  0.01 16 

therefore 

X=8.49E-04 
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FIRST-ORDER  RATE  CONSTANT  CALCULATION 


USING  THE  METHOD  OF  BUSCHECK  AND  ALCANTAR  (1995) 


SITE  57  (PUMPHOUSE  75) 
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PLOT  OF  TOTAL  B,  T,  E,  &  X  CONCENTRATION 
VERSUS  DISTANCE 
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USING  THE  METHOD  OF  BUSCHECK  AND  ALCANTAR  (1995) 
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where;  C,  ,:orr=corrected  contaminant  concentration  at  point  /  — • 

C,.i,corT=corrected  contaminant  concentration  at  point  /-I .  (If  point  /-I  is  the  first  i— — 
or  most  upgradient  point,  Q-i.con-  is  equivalent  to  the  oberved  contaminant  — * 
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T,=observed  tracer  concentration  at  point ;  — rr 

TM=observed  tracer  concentration  at  point  /-I 
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FIRST-ORDER  RATE  CONSTANT  CALCULATION 
USING  TMB  AS  A  CONSERVATIVE  TRACER 
SITE  57  (PUMPHOUSE  75) 

INTRINSIC  REMEDIATION  TS 
MACDILL  AFB,  FLORIDA 


Point 

Distance 

Downgradient 

(ft) 

Travel  Time 

Between 
Upgradient  and 
Downgradient 
Point 
(days) 

Measured 

Total 

BTEX 

Concentration 

(Pg/L) 

Total 

Trimethylbenzene 

Concentration 

(Pg/L) 

Trimethylbenzene- 

Corrected 

Total  BTEX 

Concentration 

(Pg/L) 

75MP-4S 
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0 
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MD75-MW08 
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332 

75MP-2S 

189 

3780 

233 

320 
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75MP-7S 

314 

6280 

19 

97 

14 

0.05  ft/day  (average  for  all  BTEX  compounds) 


PLOT  OF  TMB-CORRECTED  TOTAL  BTEX  CONCENTRATION 
VERSUS  TIME 
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FIRST-ORDER  RATE  CONSTANT  CALCULATION 
USING  TETRAMETHYLBENZENE  AS  A  CONSERVATIVE  TRACER 
SITE  S7  (PUMPHOUSE  75) 

INTRINSIC  REMEDIATION  TS 
MACDILL  AFB,  FLORIDA 
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Distance 

Downgradient 
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Travel  Time 
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Upgradient  and 
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(days) 
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Total 

BTEX 

Concentration 

(Pg/L) 

Total 

Tetramethylbenzene 

Concentration 

(Pg/L) 

Tetramethylbenzene 

Corrected 

Total  BTEX 

Concentration 

(Pg/L) 
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92 

676 

MD75-MW08 
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19 

12 

21 

Vj  =  0.05  ft/day  (average  for  all  BTEX  compounds) 


PLOT  OF  TEMB-CORRECTED  TOTAL  BTEX  CONCENTRATION 
VERSUS  TIME 
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CALCULATION  OF  RETARDATION  COEFFICIENTS 
SITE  57  (PUMPHOUSE  75) 

INTRINSIC  REMEDIATION  TS 
MACDILL  AIR  FORCE  BASE,  FLORIDA 
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DISCUSSION  OF  MASS  BALANCE  ERRORS,  MODEL  PH75A 

Relatively  substantial  contaminant  mass  balance  errors  were  obtained  during  the 
PH75A  simulation.  For  example,  the  mass  balance  error  after  5  years  of  simulation 
time  was  approximately  40  percent.  Experimentation  revealed  that  a  primary  cause  of 
these  errors  appears  to  be  the  introduction  of  oxygen  into  the  model  domain  via 
precipitation-induced  recharge.  The  reason  for  this  introduction  having  such  a 
substantial  effect  on  the  mass  balance  is  not  known.  In  order  to  check  the  effects  of 
this  error  on  the  accuracy  of  the  predictions  derived  from  the  simulations,  a  second 
model  which  does  not  incorporate  oxygen  recharge  was  run.  The  anaerobic  decay 
coefficient  in  this  second  model  was  increased  from  0.0005  day’  to  0.0008  day' , 
which  is  the  value  obtained  using  the  method  of  Buscheck  and  Alcantar  (1995)  (see 
Section  5.3.5).  The  decay  coefficient  was  increased  to  balance  the  effects  of  deleting 
oxygen  recharge  from  the  model.  The  second  model  was  identical  to  model  PH75.'\  in 
all  other  respects.  The  results  of  this  model  were  very  similar  to  those  of  PH75A,  both 
in  the  temporal  variation  of  maximum  BTEX  concentrations  and  in  the  magnitude  of 
BTEX  concentrations  leaving  the  model  domain.  In  addition,  the  contaminant  mass 
balance  error  was  substantially  improved,  equaling  0.2  percent  after  5  years  of 
simulation  time.  The  results  of  this  confirmation  model  indicate  that  the  excessive 
mass  balance  errors  obtained  with  model  PH75A  do  not  adversely  affect  the  validity  of 
the  simulations. 
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APPENDIX  F 

REMEDIAL  ALTERNATIVE  COST  CALCULATIONS 


WW6 


Alternative  1:  Long-Term  Monitoring  and  Institutional  Controls 


Standard  Rate  Schedule 

YEARS  1  THROUGH  4 

Billing 

Billing 

Install  New 

Category 

Task  1 

LTM/POC 

Task  2 

Sampling 

Task  3 

Reporting 

Cost  Code/(Billing  Category) 

Rate 

(hrs) 

Wells  ($) 

(hrs) 

($) 

(hrs) 

&  PM  ($) 

Word  Processor  88/(15) 

$30 

0 

$0 

0 

$0 

20 

$600 

CADD  Operator  58/(25) 

$47 

0 

$0 

0 

$0 

20 

$940 

Technician  42/(50) 

$40 

5 

$200 

34 

$1,360 

30 

$1,200 

Staff  Level  16/(65) 

$57 

45 

$2,565 

34 

$1,938 

60 

$3,420 

Project  Level  12/(70) 

$65 

8 

$520 

5 

$325 

40 

$2,600 

Senior  Level  10/(80) 

$85 

2 

$170 

1 

$85 

5 

$425 

Principal  02/(85) 

$97 

0 

$0 

0 

$0 

0 

$0 

Total  Labor  (hrs  |  $) 

60 

$3,455 

74 

$3,708 

175 

$9,185 

ODCs 

Phone 

$20 

$10 

$40 

Photocopy 

$10 

$5 

$100 

Mail 

$100 

$200 

$50 

Computer 

$100 

$0 

$400 

CAD 

$0 

$0 

$200 

WP 

$0 

$0 

$200 

Travel 

$200 

$200 

SO 

^Per  Diem 

$100 

$200 

$0 

,|Eqpt.  &  Supplies 

$700 

$1,000 

SO 

Total  ODCs 

$1,230 

$1,615 

$990 

Outside  Services 

LTM/POC  Well  Installation  Costs 

$12,750 

$0 

$0 

Laboratory  Fees 

$0 

15  wells 

$3,000 

SO 

Other:  Maintain  Institutional  Controls 

$0 

$0 

$5,000 

Total  Outside  Services 

$12,750 

$3,000 

$5,000 

Proposal  Estimate 

Task  1 

Task  2 

Task  3 

Labor 

$3,455 

$3,708 

$9,185 

ODCs 

$1,230 

$1,615 

S99tl 

Outside  Services 

$12,750 

$3,000 

$5,000 

Total  by  Task 

$17,435 

$8,323 

$15,175 

Total  Labtir 

$16,348 

Total  ODCs 

$3,835 

Total  Outside  Services 

$20,750 

Total  Project 

$40,933 

Sec  attached  sheet  for  well  installation  Lab  fees  assume  offsite  analysis  of  1 1  wclls/yr  for  BTRX  and  methane, 

details  Analysis  of  5  QC  samples/yr  for  BTEX  is  also  assumed 
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Alternative  1 :  Long-Term  Monitoring  and  Institutional  Controls 


Standard  Rate  Schedule  YEARS  5  THROUGH  18 


Billing 

Category 

Cost  Code/(Billing  Category) 

Billing 

Rate 

Task  1 
(hrs) 

Install  New 
LTM/POC 
Wells  ($) 

Task  2 
(hrs) 

Sampling 

($) 

Task  3 
(hrs) 

Reporting 
&  PM  ($) 

Word  Processor  88/(15) 

$30 

0 

$0 

0 

$0 

20 

$600 

CADD  Operator  58/(25) 

$47 

0 

$0 

0 

$0 

20 

$940 

Technician  42/(50) 

$40 

0 

$0 

40 

$1,600 

30 

$1,200 

Staff  Level  16/(65) 

$57 

0 

$0 

40 

$2,280 

60 

$3,420 

Project  Level  12/(70) 

$65 

0 

$0 

5 

$325 

40 

$2,600 

Senior  Level  10/(80) 

$85 

0 

$0 

1 

$85 

5 

$425 

Principal  02/(85) 

$97 

0 

$0 

0 

$0 

0 

$0 

Total  Labor  (hrs  |  $) 

0 

$0 

86 

$4,290 

175 

$9,185 

ODCs 

Phone 

$0 

$10 

$40 

Photocopy 

$0 

$5 

$100 

Mail 

$0 

$200 

$50 

Computer 

$0 

$0 

$400 

CAD 

$0 

$0 

$200 

WP 

$0 

$0 

$200 

Travel 

$0 

$200 

$0 

Per  Diem 

$0 

$200 

$0 

fjEqpt.  &  Supplies 

$0 

$1,000 

$0 

Total  ODCs 

$0 

$1,615 

$990 

Outside  Services 

LTM/POC  Well  Installation  Costs 

$0 

SO 

$0 

Laboratory  Fees 

$0 

15  wells 

$4,000 

$0 

Other:  Maintain  Institutional  Controls 

$0 

so 

$5,000 

Total  Outside  Services 

$0 

$4,000 

$5,000 

Proposal  Estimate 

Task  I 

Task  2 

Task  3 

Labor 

$0 

$4,290 

$9,185 

ODC  s 

$0 

$1,615 

$990 

Outside  Services 

$0 

$4,000 

$5,000 

Total  by  Task 

$0 

$9,905 

$15,175 

Total  Labor 

$13,475 

Total  ODCs 

$2,605 

Total  Outside  -Services 

$9,000 

Total  Project 

$25,080 

Lab  fees  assume  offsite  analysis  of  15  wclls/yr  for  BTEX  and  methane. 
Analysis  of  5  QC  samples/yr  for  BTEX  is  also  assumed 
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